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LIQUID CHLORINE LINE AND EXPANSION LOOP—LOUISVILLE, KY. 
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1921— Installation of Lock 
Joint pressure pipeline on 
Trestle over Elizabeth 
River. 
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AS NORFOLK GROWS so must its water supply system. For more than 
25 years municipal engineers have met this City’s continually increasing SCOPE OF SERVICES 


need for water by installing 73 miles of Lock Joint Reinforced Concrete ; : 

Lock Joint Pipe Company specializes in the manufacture 
Pressure Pipe. Thus a water supply system of sustained high carrying end testalites of Relates Grams ei 
capacity, negligible maintenance cost, immense structural strength and Water Supply and Distribution mains in a wide range o 
diameters as well as Concrete Pipe of all types for Sanitary 


unfailing service is assured for generations. 
Sewers, Storm Drains, Culverts and Subaqueous lines. 


Repeat orders from Norfolk and many other American cities are convincing 
evidence of the complete dependability, high quality and economy of 


Lock Joint Reinforced Concrete Pressure Pipe. 
For future projects, large or small, specify Lock Joint Pipe. 


A Hazen-Williams Hydraulic Slide Rule will gladly 
be sent upon request with our compliments. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. Box 269, East Orange, N. J. 


Pressure Pipe Plant- Wharton, N. J. Sewer Plant — Kenilworth, N. J. 


BRANCH OFFICES: Denver, Colo. * Chicago, Ill. * Kansas City, Mo. 
Rock Island, Ill. * Joplin, Mo. * Valley Park, Mo. * Cleveland, Ohio 


Hartford, Conn. * Navarre, Ohio 

a . — . a — ee 

Warer anv Sewacr Worxs. Reg. U. S. Patent Off, March, 1948. Volume 95. Number 3. Published monthly by Gillette Publishing Co. at 404 nat 
Wesle y Ave., Mount Morris, Ill. Per copy, 25c. Subscription rate United States, $2.00 per year; Canada, $2.00 per year; Foreign, $3.00 per yea 
Application made for transfer of second-class entry from the post office at Chicago, Illinois, to the post office at Mount Morris, Illinois , 7 WY. 
Executive and Business offices, 22 W. Maple St., Chicago 10, Illinois. Editorial office, 155 E. 44th St., “New York 17, N. 
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15 Years of 
Service... 
Over 1700 
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*COMMINUTORS * SWING DIFFUSERS ° 
*FLUSH-KLEENS * ‘PAKAGE’ PLANTS * 
SCRU-PELLERS * SAMPLERS * NON-CLOG PUMPS 
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2349 WOLFRAM ST. 






THE COMMINUTOR 


Is Specifically Designed to Screen 
and Cut Sewage Solids Under Water 


From the Mediterranean to the Philippines; from the Arctic 
Circle to Australia, wherever there is modern sewage treat- 
ment, you will find Comminutors. Such world-wide accept- 
ance is based on a machine that efficiently and effectively 
performs a service unmatched by any other type of equip- 
ment. 


The Comminutor, compact, economical, silent, does away 
with the need for screens, rakes, grinders, burial pits and 
incinerators or other means of destroying the filth that is 
obtained by the old methods. With no screenings to stand in 
the open, there is no odor, no additional labor, and none of 
the unsightliness usually connected with screenings and 
their disposal. 


The sturdy construction of the Comminutor is the result of 
long experience. The drum is a single casting, precision 
machined to close tolerances. Cutting bars, combs and teeth 
are firmly seated, yet easily removable for sharpening or 
replacement. They are staggered and distributed to effect 
multiple small shearing actions. This, plus inertia of the 
drum in motion, and gearing, allows use of small motors 
with consequent power economy. No housing is required 
for the Comminutor. 


The Chicago Pump Company Comminutor is the result of 
many years of research and trial. “Bugs” in early models 
have long been eliminated so that the machines in use for 
many years have established an incomparable record of 
successful performance in the field. 


If you have work in the sewage treatment field, write to- 
day for the Comminutor Bulletin which gives complete 
engineering data. 
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CHICAGO 18, ILLINOIS 
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epOALS 2,000,000 Gal. Horton Tank 


performs two functions 


L, Reinforces the weak parts of the Shreve- 
port, La., distribution system which are 
located in areas of high elevation. 

2, Helps equalize pressure over the entire 
distribution system. 

The tank is filled during lean consumption periods 
at night and reinforces the supply from the pumping 
plants during heavy consumption periods. It floats 
on the system, equalizing the pressure and relieving 
the system of shocks brought about by direct pres- 





Chicago 4 
New York 6 
Cleveland 15 
Los Angeles 14 
Birmingham 1 
Atianta 3 


-eneeeek198B McCormick Bidg. 
3390-165 Broadway Bidg. 
2262 Guildhrall Bidg. 
..1455 Wm. Fox Bidg. 
1586 North 50th St. 

2181 Healey Bldg. 


Piants in Birmingham, Chicago and Greenville, Pa. 


WATER & SEWAGE WorKS, March, 1948 


sure pumping. A recent report shows that a mini- 
mum pressure of 50 lbs. per sq. in. is maintained at 
the highest elevation in the system. 

The locations of the two pumping stations and the 
new elevated tank form a triangle and feed the sys- 
tem from three different directions—a fundamental 
but important feature of good municipal water sys- 
tem design. 

ENGINEERING DATA 


Tank Capacity 2,000,000 gallons 
Height to Bottom 101 feet 
Tank Diameter 102 feet 
Tank Design radial cone bottom 
supported by sixteen 54-in. diam. cylindrical columns 
and a 10-foot diam. riser. 


CHICAGO BRIDGE & IRON COMPANY 


isi ahhuiescsuibshblasadbeedeinst dclamibnlialoscoaiciicea aetna 1646 Hunt Bidg. 
Houston 2.... _.2115 National Standard Bldg. 
Philadelphia 3 1644-1700 Walnut Street Bids. 
Havana ..... vai sntunaextandamiideaemcnciad 2 Abreu Bi 
San Francisco 11 1283-22 Battery Street Bids. 
Detroit 26.. a ..1551 Lafayette Bids. 


In Caneda: Horton Steel “Works, Limited, Fort Erie, Ont. 
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Considering Radio Communication? 














If so an article to appear in our annual Reference & Data Num- The Need for Increased Water Rates............................ scoccese 81 
er will prove of interest and value to you. Written at our request By Louis R. Howson 
hy a water works manager of considerable experience with radio Chicago, Illinois 
in utility operation, this article tells of the proper procedure from ; : : : - 
the ground up in securing wave band allocation, selecting the most Hydraulics for the Practical Water Works Man, Part 14 85 
ractical and economical equipment, and its proper installation and By Rehert W. Anaus 
veration. The author is 4 
' , ; a - Toronto, Canada 
_ WM. C. MORSE, Supt., 
Seattle Water Dep't., Seattle, Wash. AWWA’s Atlantic City Program............................-..-..-.--.-- 88 
Developments in Water Chlorination Practice—1947.......... 90 
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Use of Reynolds Number—Fact or Fancy? oie, tee 



















Is an illuminating article on pipe flow formulas, their genealogy, Editorial Associate 
Jevelopment, and application. Neither the title nor the formulas 
ontained in the article should scare off anyone having problems Liquid Chlorine from Single Unit Tank Cars...................... 93 
jealing with pipe flows, because the article has some highly practical ; ; Ww aa 
results and conclusions by its author— BF 2 oes ope . H. Lovejoy 
CHARLES H. CAPEN, Chief Engr. eee : . 
S' vate Sup. oO . _ ” = 
No. Jersey Water Sup. Comm Straight From Our Readers—What They Tell Us About 
FB ee ee 96 
Pipe Line Capacity— : 
. : Operation of Filtration P ~ Bessie sedans 97 
Its Preservation or Restoration I Small Filtration Plants, Part 5 
x , “ r . By A. E. Clark 
Constitutes a brief review of the causes of loss of delivery Nashville, Tennessee 
capacity of pipe lines with increasing age, and the high cost of : 
such depreciation. Then follows a description of known and tested — T a r >; . 
remedial measures for the correction or elimination of such losses Milwaukee l ncovers Old W ood I ipes ne ee gains nies 99 
including measures for the restoration of capacity of existing . By John E. Hubel 






Milwaukee, Wisconsin 
N. J. Section Winter Luncheon at Red Bank, N. J............100 


Some Practical Aspects of Chlorination and Coagulation..101 
— ° By H. T. Hotchkiss and V. A. Mascia 
Sizing Sanitary Sewers Mamaroneck, New York 


In an article which presents a novel method of designing 
(sizing) sanitary sewer systems with the aid of graphic diagrams 





pipe lines, reduction in pumping costs, etc. Contributed but a 
short time before his recent passing, the author is the late— 
WM. S. LEA, Consulting Engineer, 
Montreal, Canada 









Some oomaearnee on Various Methods for Sludge Diges- 









developed by Ns: SURI Bi cieissicnnsincnanesespeiiniiniensoaesnichenerndicecneebvine axcere pean 104 
JOHN G. MONTGOMERY, Sanitary a: By Seton W. Van Kleeck 
Veterans’ Administration, Washington, D. C. Hartford, Connecticut 








N.Y.S.S.W.A. 20th Annual Meeting in New York City......107 





Utilization of Chlorine 











During Septicization of Sewage An Oxygen Demand Test for Sewage................ a 
Is a report on studies made of sewage chlorination and the By R. S. Ingols and P. E. Murray 
economics of the process as affected by septicization, all of which Atlanta, Georgia 
has a pertinent bearing on methods of chlorination to employ in 
rder to obtain maximum effectiveness and the greatest chlorine Water & Sewage Patents 117 
onomy. The author is ee On oan tee eer Pee 
H. HEUKELEKIAN, : . . > — : . 
ston tbe, ae Dae Shaker Heights Adds to Property Values..... 119 





By Fred A. Pease 
Shaker Heights, Ohio 













Operation and Maintenance of 
. Sanitary Engineering Div. of A.S.C.E................ — 

Pneumatic Storage Tanks ; een ” 

There has developed a decided interest in underground pneumatic Meetings Scheduled .................. iene tiiaatianiantictanlaionnts , a 
water storage tanks for improving service to the fringe areas of 
the water supply system where some form of pressure storage or “Here and There” with Doc Symons 84A 
dooster pumping is the economical remedy. As a guide to the ie F i é 4 
users of pneumatic storage facilities, we have arranged to publish . . y 
an article dealing with the proper and economical installations, Manufacturers’ and Equipment News......... . 90A 







operation and maintenance of this form of distribution storage by 
in engineer well qualified to develop such an article Literature and Catalog Reviews................... 103A 
J.B. WILKINSON, Chief Engr., 

Fire Ins. Rating Bureau, Milwaukee, Wis. 
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THE SAGA OF 50 MILLION 


In the 128 years since 1817, 25 cities had laid 50 
million feet of cast iron water mains in sizes 6-inch 
and up. What had happened to those mains and to 
other facilities? A committee representing three 
water works organizations determined to find out. 
For these 25 cities, large and small, stretching from 
Canada to Florida, provided a representative cross- 
section of water service conditions generally. Facts 
developed could therefore be accepted as valid by 
all water works men. The survey was recently . 
completed and the findings published by the Ameri- 

can Water Works Association. 
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What happened to the 50 million feet of cast iron 
pipe? The saga is told by the chart. It shows that, 
of all the cast iron water mains ever laid in the 
25 cities since 1817, in sizes 6-inch and up, 96% 
are still in service. This statement is based on facts 
secured by pipe users, from users, for users! 


The cast iron pressure pipe industry, in spite of 
raw material shortages, achieved in 1947 one of 
the biggest production years in footage in the his- 
tory of the industry, and has recently installed 
additional footage capacity. 





Mr. Q-Check says Philadelphia laid 
its first 8-inch pipe in 1822 and 99.2% 
of all pipe of this size laid during the e@ee@eage@eeeoeaeea eee eeeaeaeeeeeeeeeeeede rf 


ast 125 years are still in service. 
y 


All statements and percentages regarding service records of cast iron 
mains set forth in this advertisement are based on published reports of a 
survey directed by a Joint Committee representing the American W ater 
Works Association, New England Water Works Association, and the 
Institute of Water Supply Utilities. The findings, as they apply to cast 
iron pipe, have been reprinted by permission in our brochure “Survival 
and Retirement Experience with Cast Iron Water Mains.” If you have 
not received a copy, write to Cast Iron Pipe Research Association, Thomas 
F. Wolfe, Engineer, 122 South Michigan Avenue, Chicago 3, Illinois. 
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CAST IRON PIPE 
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96% OF ALL CAST IRON WATER MAINS LAID 
IN THESE 25 CITIES OVER A PERIOD OF 
128 YEARS ARE STILL IN SERVICE. 








96% Still |. 
in Service % 








| FEET OF CAST IRON PIPE 


Alexandria, Virginia 
Babylon, New York 
Clinton, lowa 

Clyde, New York 

Denver, Colorado 

Des Moines, lowa 

Detroit, Michigan 
Huntington, West Virginia 
Jamaica, New York 
Merrick, New York 
Norwich, New York 
Ottawa, Ontario 
Philadelphia, Pennsylvania 
Portland, Maine 

Rochester (Suburban), N. Y. 
St. Mary's, Pennsylvania 
St. Paul, Minnesota 

Sag Harbor, New York 
Scranton, Pennsylvania 
Springfield, Massachusetts 
Summit, New Jersey 
Syracuse (Suburban), N. Y. 
Utica, New York 

West Palm Beach, Florida 
Winnipeg, Manitoba 


*Sizes from 6 to 60 inches 


i ) 


PERCENT SIL IW SERVICE 


SS 
— 






fom } 






| a } 






fom) 






foe ] 






[coo ] 







= 


fo ] 





fv } 


SERVES FOR CENTURIES 





WATER & SEWAGE WoRrRKS, March, 1948 




















FROM COTTER PINS TO SLIDE GATES 




















STANDS UP 
LONGER IN 
SEWAGE SERVICE 





Wrought Everdur 
KEEPERS — | 
4'K S/e” 


Cast Everdur 
GUIDES 
553 POUNDS 


Everdur Studs 
Washer Bolts 
and Nuts 


TOP OF CONCRETE 











2% DIA. 
EVERDUR 
SPINDLE 











CAST 
<EVEROUR 















10° 3" 
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CAST EVERDUR 








WEIGHT OF ASSEMBLY 1624 POUNDS 








For 20 years Everdur* Copper-Silicon Alloys have 
performed well under the corrosive conditions im- 
posed on sewage treatment equipment. These alloys 
have unusual resistance to corrosion. In addition, 
they provide high strength and, according to type, 
may be cast, hot or cold rolled, drawn, spun, forged 
or welded. 

A good example of Everdur advantages is seen in 
the five shut-off gates in the screen room at Rahway, 








COPPER-SILICON ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass LTD. 
New Toronto, Ont. 
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WATER 


One of the five 13-year-old shut-off gates of Everdur Metal in the screen 
room of the Rahway Valley Joint Meeting Sewage Treatment Plant. 


N. J., installed more than 13 years ago. These gates, 

which operate smoothly and easily by hand, weigh 

1624 Ibs., while cast, electrically-driven gates for 

the same service would have weighed well over 

four tons each! : 
In view of the fact that sewage service must not 

fail, a cotter pin may be as essential as the most 

massive equipment. Thus, Everdur Metal has been “ 

more and more widely specified for such uses as: 


oY sees 


Anchors 

Ladders 

Float Gage Chains 
Valve Springs 
Manhole Steps 


Coarse and Fine Screens 
Swing Gates 

Built-up Sluice Gates 
Bar Rack Aprons 
Effluent and Scum Weirs 


Scum Baffle Brackets Guides 
Troughs Walkways 
Screen Hoppers Bars and Plates 
Orifices Bolts and Nuts 
Backets 


For detailed information, write for Publications 


E-11 and E-5. 


*Reg. U.S. Pat. Off. 47188 
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FOR WATER WORKS FOR SEWAGE PLANTS 


Produces crystal clear water. ‘. Clean, easy to handle. 


Gives better floc formation. &. Dry feeds well or dissolves readily for solu- 


Promotes better settling and longer filter runs. tion feeding. 


Aids in reduction of tastes and odors. =. Simple application. Requires only low 
cost feeding apparatus and minimum atten- 


Has no chlorine demand. ‘ 
tion. 


Is a low cost coagulant. 


7 ; ¥. Clear, colorless effi ible. 
Superior in tests against other coagulants. » Colorless effluents are possible 


High in quality. Its constant uniformity can be depended ~~ Sludge digests readily. 


upon. ©. Treated digested sludge dries quickly 


; 


\ with minimum of odor. 
Aluminum Sulfate is almost universally accepted by water experts | 


as the best coagulant for removal of turbidity, color and bacteria \ ‘- Chlorine Consumption is cut due to 
from water . . . and General Chemical Aluminum Sulfate is the out- lower demand of clarified sewage. 
standing choice the nation over. That’s because its high quality and \ x. Economical to use. 
constant uniformity have given it a time-tested reputation for reli- 
ability among operating men in towns and cities all over America. 
Municipal officials in charge of sewage treatment also find that 
clarity of sewage effluent is easily obtainable with General Chemical 
Aluminum Sulfate for the many reasons outlined above. For your water 
and sewage disposal systems, specify General Chemical “Alum”— 
preferred by most American cities. 


‘BASIC CHEMICALS 





GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 

Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo 
Charlotte * Chicago * Cleveland * Denver * Detroit * Houston * Kansas City 
Los Angeles * Minneapolis * New York * Philadelphia * Pittsburgh * Portland (Ore) 

Providence * San Francisco * Seattle * St. Louis * Wenatchee * Yakima (Wash.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 


FOR AMERICAN INDUSTRY 
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VERSATOL- 
GEOPRENE 


CORONOL-GEOPRENE 


VARNISHED-CAMBRIC LEADED 


INTERLOCKED- 
ARMOR 
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Maximum Voltage How Installed 





Installation Conditit Recommended Cable Type 








POWER CIRCUITS 












































Exposed Dry Interlocked-Armor 
600 Conduit or Duct Wet or Dry Versatol-Geoprene 
Direct Burial Wet Versatol-Geoprene 
Exposed Dry Interlocked-Armor 
5000 Direct Burial Wet Coronol-Geoprene 
Conduit or Duct Wet or Dry Coronol-Geoprene 
(without manholes) 
Duct (with manholes) Wet Varnished-Cambric Leaded* 
15000 Conduit or Duct Wet or Dry Varnished-Cambric Leaded * 
CONTROL CIRCUITS 
600 No restrictions Flamenol S 
YARD LIGHTING CIRCUITS 
600 Direct Burial Wet Versatol-Geoprene 
5000 Direct Burial Wet Flamenol Series-Lighting 

















* A Geoprene jacket over the lead should be specified where there may be exposure to organic acids or alkalies. 





CAREFUL CABLE SELECTION: KEY TO SYSTEM RELIABILITY 


Poor cable or poor cable selection can make even 
the best electric equipment ineffective. High power 
loss, early deterioration, costly cable faults and 
damage to connected equipment can easily plague 
the sewage or waterworks plant where cable was 
“just thrown in.” 

But your G-E cable specialist can help you and 
your consultants avoid these troubles in your new 
plant. His responsibility is to select the right cable 
for each type of service . . . and he has the “‘job- 
fitted” cable to do it. Thousands of successful in- 
stallations stand behind his choice. 











But cable is only one element of a co-ordinated 
electrical system for water and sewage plants. If 
you elect to purchase a// the electric equipment for 
your new plant from General Electric, including 
Cabinetrol, motors and unit substation, we will 
assume the added responsibility for the co-ordina- 
tion and supervision during installation of all this 
electric equipment—thus simplifying your engi- 
neering, buying, installation and servicing because 
you're dealing with only one manufacturer. Appara- 


_ tus Dept., General Electric Co., Schenectady 5, N. Y. 


CO-ORDINATED 


WATER-PLANT . . . SEWAGE-PLANT 
ELECTRIFICATION 


GENERAL ( ELECTRIC 





WaTeR & SEWAGE WorkKS, March, 1948 




















ntl 
Pe. >. 









24” Mono-Cast Centrifugal Pipe, 24” x 8°’ Tees and 8” Offsets installed as main air line of sewage treatment works 


MONO-CAST CENTRIFUGAL PIPE 


Renders Quality Service 


In Water Works and Sewage Treatment Plants 


The feeling of confidence that exists between the Acipco organization and 
that great body of men responsible for the development of water and sewage 
works in these United States is the result of many years of close cooperation. 
Since the beginning of our Company, Acipco has constantly worked hand in hand 
with engineers, contractors and superintendents in solving piping problems in their 
respective fields. 

As always during the past, Acipco offers quality pipe and fittings plus experi- 
enced personal service of similarly high caliber. 

Refer your next piping problem to Acipco and utilize both our extensive 
manufacturing facilities and our nearly half a century of experience in furnish- 
ing pipe and fittings for water works and sewage disposal plants. 





AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM 2, ALABAMA 
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“Looks like we move again, Orgie” 
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DISTRIBUTION OPPORTUNITIES AVAILABLE IN SOME AREAS FOR 


‘PITTCHLOR 


A new Pittchlor distributor in any territory 


a, 
- 
é% 





is bad news for chlorine-susceptible bac- 


teriaandalgae. Because that means Pittchlor 


vat 


will soon be at work in the chlorination of 


COLUMBIA - 
water supplies, the treatment of sewage, and 


f 

¢ 

4 

piTTsBURGH F™ ger y, pert. Ac?! / 
$ 
9 





> BEL 
FIFTH AV ENL E AT ‘ i 
° = P . . ; , -hlor an : 4 
for many other disinfection, deodorization Gentlemen: - formation on pittc 
ep if ? 
eee , Djease send me 4 
and general sanitation purposes. Pittchlor —— 5s - 
: tributorshtt S. 3 
a high-test, stable calcium hypochlorite ct y 
containing 70% available chlorine, is easy y 
= . ; Stocked by leading jobbers ¢ TITLE rs. 
to use either manually or through relatively in 5 Ib. resealable cans ADDRESS, § 
é F (Q per case}, 334 lb. cans ga ~ 
- : ; . : a” 
simple mechanical feeders. — per ened) ant aye “* 
adrums, 


* Reg. U.S. Patent Office 











COLUMBIA 


CHICAGO 
NEW YORK 





CHEMICALS 


ST. LOUIS 
CLEVELAND 


BOSTON 
CINCINNATI 
MINNEAPOLIS 





PITTSBURGH 


PHILADELPHIA 
CHARLOTTE SAN FRANCISCO 


G PAINT - GLASS * CHEMICALS * BRUSHES * PLASTICS 


PITTSBURGH PLATE 





GLASS COMPANY 
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ALOXITE MUD oa 


POROUS UNDERDRAIN DEAD SPOTS 


SYSTEM 
GRADED GRAVEL © 


Fliminates DISTURBANCE 














HIGH HEAD LOSS Hic 


EXCESSIVE MAINTENANCE 


WASH WATER COSTS 


VOLUME 
STRAINER 


SHORT 
FILTER RUNS CLOGGING 
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system and reduced filter heights 


More com 
plete data are prov; ; 
a copy, write D Provided in Engineering B 
tories Divis; ‘partment M38, The Carbor in ulletin No. 2. For 
ision, Perth Amboy, New Je undum Company, Refrac 
‘ rsey. > ™ 








Underdrain Plates 


sy CARBORUNDUM 


TRADE MARK 


which indicate manufacture by 





"Carborundum” and “ Aloxite” are registered trademarks 


The Carborundum Company 
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maintenance 
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DIGESTER COILS AND STIRRING MECHANISM 
(a Z . 
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The leading question in the mind 


eS ——— Oe Oe F— £ fe 


soe ee ee 


+ 
Ps 


of every thoughtful man concerned 
with sewage treatment plant con- 
struction is the minimizing of future 
maintenance. The leading answer 
is Byers Wrought Iron. 

The best indication of the superior 
service qualities of wrought iron 
is found in its almost universal use 
for the hottest spots in treatment 
plants. Digestion coils, for instance, 
represent one of the most punish- 
ing services of all. The naturally 
high corrosiveness of the sewage 
is increased by elevated tempera- 
tures. Where engineers have had 
a chance to observe and compare 
... you'll generally find wrought 
iron on the job. 

Stirring mechanisms face the 
same conditions. In one western 
plant, the original mechanism, 
made of low-first-cost materials, 
lasted only a year. Then wrought 
iron was used . . . and at last 
report had been seven years on 
the job, with no sign of failure. 

In Manhole ladder steps, the 
trend is definitely toward wrought 
iron; many municipalities have 
already standardized on the ma- 
terial. Engineers, bothered with 


DISTRIBUTOR ARMS 


es LSE eh, 


OUTFALL LINES TRASH RACKS AND SCREENS 


A. M. Byers Co., Pittsburgh, Pa. 


wrought iron, and to see some of 


frequent failures of steps made of 
other metals, remembered that 
when wrought iron was used there 


the performance records that sup- 
port the choice, ask for our bulletin, 
“Wrought Iron for Sewage Treat- 


Established 1864. Boston, NewYork, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 


ment and Disposal Installations.’ Lake City, Seattle, San Francisco. 


had been no difficulties . . . and 
acted accordingly. 

Call the roll of the most corrosive 
services in the treatment plant, and 
you'll have a good check list of 
the places where wrought iron is 
solving maintenance problems to 
the complete satisfaction of users. If 
you would like to review the use 
that modern plants are making of 


YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 


CORROSION COSTS 
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along the River beside your Plant? 


An Employees’ Bathing Beach 
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will help make this New 
Employees’ 
Activity Possible for your Company 





Taking a dip in the cool, refreshing water of the river or stream 
along side your plant or community, is a definite possibility as 
the work of federal, state and local committees progresses, 
toward the elimination of stream pollution. Domestic sewage 
and industrial waste treatment will be improved through the use 
t of Diamond Liquid Chlorine. 


ramonby/ > 
PITTSBURGH 22, PA a> J EVERYWHERE 


ALKALI 








CYLINDERS AS REQUIRED 
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He is rewriting a page that affects the lives 


of hundreds of thousands of people 


N A WAY, you might call this a historic moment in the 

life of a great city. 
Without fanfare or ceremony, this farsighted sanitary 
engineer is helping to rewrite a sanitary code that will 
improve the living conditions of an entire population. 

His revision will make possible the home use of a revo- 
lutionary garbage disposal unit—the General Electric 
Disposall.* 

Thus, another public health authority is helping to 
write “‘finis’” to the era of the garbage can—breeding 
place for germs and flies. 
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No, he is not alone in the crusade against filth and 
disease. Progressive-minded sanitary engineers in more 
than 300 communities have taken steps to make way 
for this kitchen device that shreds food waste and 
flushes it into the sewer before it can become odorous, 
putrefactive garbage. 

Wherever necessary, these sanitation authorities have 
revised antiquated sanitary codes to permit the use of 
Disposalls in their communities’ homes. 

Just as sanitary pioneers of another era helped fight 
epidemics, such as typhoid, by banishing the outhouse 

















Z 
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so, too, are these men helping to rid their communities 


of another “trouble spot” . . . the garbage can. 

We feel certain that, once you have studied all the 
facts about the Disposall method, you will find it your 
answer to a garbage-free community. 

You, too, will want to join the growing ranks of sani- 
tary engineers who are helping to create a cleaner, more 
€ A : 
healthful, better America! 


QUESTIONS AND ANSWERS ABOUT THE DISPOSALL 
METHOD OF ELIMINATING GARBAGE 


1. Has the Disposall method been thoroughly tested? 


Yes! Disposalls have been subjected to rigid testing in 
numerous research laboratories. Moreover, they have 
been installed in thousands of homes in more than 300 
communities. Testing and actual “home” use for more 
than ten years have proved the efficiency and practical- 
ity of the Disposall method of eliminating garbage. 


2. Will Disposalls cause sewer system stoppages? 


No! The Disposall shreds food waste into such fine par- 
ticles that they flow freely through the pipe lines without 
shoaling or settling. 

These wastes are finer, more water-buoyant and uni- 
form than sewage solids now flowing through your lines. 
And they are ground in a controlled amount of cold 
water, which congeals and homogenizes greases into a 
form that will not clog sewer lines. 


3. Will your plant have to be expanded? 


Not for many years will the number of Disposalls in 
your community become large enough to add appre- 
ciably to the loading on the normal treatment plant. 
Ultimately, even if a Disposall were installed in every 
home in your community, the volume of sewage flow 
would be increased by Jess than two per cent. 


An increase in solids and organic loading on the plant 
will naturally result from the addition of food wastes to 
the sewage flow. But a great many plants will be capable 
of handling this increased loading for some time; others 
can be expanded when the loading makes this necessary. 


4. Are sewage treatment plants necessary? 


Asa health-protective measure, there can be no question 
about the need for treatment plants, whether there are 


a6) Dispos 


@TRADE-MARK REG. 


19A 


Disposalls in the community or not. We hope that the 
Disposall method will provide another incentive for 
building treatment plants wherever they are now needed! 


5. Why should garbage be eliminated this way? 

Just as indoor plumbing replaced the outhouse, the 
General Electric Disposall should replace the garbage 
can. The Disposall removes all food-waste as it should 
be removed—immediately! 


Like the outhouse of yesterday, the garbage can 
threatens community health. It is odorous, putrefactive, 
germ-breeding. It attracts flies which spread those 
dangerous germs. The sooner it is eliminated, the safer! 


6. Where can you get more information? 


Further information about Disposalls—and the Dis- 
posall method—is yours for the asking. We shall be 
glad to send complete information—the result of inten- 
sive research. We shall be glad, too, to answer any 
specific questions you may want to ask. Please write to 
Department WSW 348, General Electric Company, 
Bridgeport 2, Connecticut. 





The General Electric DISPOSALL shown installed in our 
Electric Sink. Food wastes are scraped into drain open- 
ing and safety cover is placed in position. Cold water 
tap is then turned on, starting the DISPOSALL opera- 
tion. Food waste is shredded and flushed away auto- 
matically. 


all 


CONVERTS FOOD WASTE TO SEWAGE—ELIMINATES “GARBAGE” 


_ GENERAL @ ELECTRIC 
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Ouslained Efficiency 
Sear after Year 


De Laval geared, turbine-driven, dual pumping unit in- 
stalled at the Moore’s Bridge Pumping Station in 1907. 


brings Kepeat Onder 
Fors afte Hom 


A recent installation at Moore's Bridge Station, 


a 15 mgd, 165 foot head, De Laval unit. 


=\946 


DE LAVAL 
PUMPo 


The City of Norfolk, Virginia, is served by a total of 20 
De Laval Water Works pumps, all of which have rendered 
exceptionally satisfactory, trouble-free and efficient service. 
In fact, the very first installation, a De Laval geared turbine- 
driven pumping unit, installed at the Moore's Bridge Station 
in 1907, is still going strong after 39 years of use. 

In Norfolk and elsewhere, De Laval pumps have been 
noted for the maintenance of high efficiency year after year, 
a characteristic resulting in a large measure from the use of 
De Laval Labyrinth wearing rings which minimize internal leak- 
age from discharge to suction while at the same time permitting 
ample clearances but little affected by wear. 


Da Atlanta + Boston + Charlotte + Chicago + Clevaland + Denver + Detroit - Edmonton 
Helena + Houston + Kansas City * Los Angeles * New Orleans - New York D E L AVA iF 
Offecs Philadelphia + Pittsburgh + Rochester + St. Paul + Salt Lake City * San Francisco 
Seattle + Toronto * Tulsa * Vancouver * Washington, D. C. - Winnipeg 


DE LAVAL STEAM TURBINE COMPANY «+ TRENTON 2, N. J. ww.l 





TURBINES + HELICAL GEARS - WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS - CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OIL PUMPS 
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Long-Term Assets to the Modern Waterworks System..... 


for EFFICIENT SERVICE - LOWER MAINTENANCE - GREATER DURABILITY 





1,500,000 gal. toroidal bottom tank; structural tower. 
Diameter 103'4", head range 25’; height to 
bottom 85’, Fort Dodge, lowa, 


The choice of elevated steel tank or 
steel reservoir depends largely upon 
local land elevations. The choice of 
PITTSBURGH-DES MOINESasdesign- 
ers, fabricators and erectors of your re- 
quired units is equally logical: you 
benefit by a half-century of experience 
in this type of construction, and a 
guarantee of complete satisfaction 
with each installation. May we con- 
sult on your water storage needs? 























2,200,000 gal. steel reservoir; 
ellipsoidal roof; ornamental pil- 
asters. Diameter 80’, height 51°. 
Midland, Tex. 





PITTSBURGH - DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 
Sales Offices at: 
PITTSBURGH 3418 Neville Island 919 Tuttle Street 
NEW YORK..............Room 918, 270 Broadway 1223 Praetorian Building 
CHICAGO.......... 1222 First National Bank Building 526 First Avenue, South 
SANTA RA, CAL. 
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ISSUED PERIODICALLY BY R-S PRODUCTS CORPORATION, PHILADELPHIA 44, PA. FOR THOSE CONCERNED WITH FLOW CONTROL AND SHUT-grr 





R-S Valves Help to Raise 
Republic Pig-lron Output 


Drawing herewith shows section of a new 
installation in the Republic Steel plant at 
Buffalo. A 12-inch R-S Valve acts as an 
air-blast relief to protect the turbo-blower 
from excessive pressures. 

This is a 125-pound R-S Valve with 
125-pound American Standard flanges. 
Body and vane are made of R-S “H” metal 
for resistance to temperatures of 250° to 
350° F. The valve is opened and closed by 
a diaphragm top which in turn is actuated 
by a pressure controller adjusted to open 
the valve at 40 p.s.i. and close it when 
pressure drops below 39 p.s.i. 

The importance of the installation is 
shown by the following quotation from a 
recent issue of the Buffalo, New York, 
EVENING NEWS: 


REPUBLIC STEEL SPENDS MILLION ON 
BLOWER TO RAISE PIG-IRON OUTPUT 
The Republic Steel Corporation's Buffalo 
plant is spending approximately 


$1,000,000 to increase production of 
much-needed pig iron by installing a 
high-pressure blowing system in one of 
its two blast furnaces, Manager Frank C. 
Farrell announced today. 

“The high-pressure blowing system will 
increase the output of the 900 ton-a-day 
furnace by about 20%,” Mr. Farrell said. 
“Over-all iron production in the plant, ‘he 
said, ‘‘will rise to about 1800 tons a day 
when the installation is completed in 
March from about 1650 tons at present.” 
“About two tons of steel can be made from 
one ton of pig iron, when the latter is 
used with scrap, so the expansion of our 
iron production will enable us to produce 
about 300 tons more of steel per day.” 

Foundations for installations in the 
high pressure (air) blowing system are 
under construction. New equipment will 
include a powerful turbine, which will in- 
crease the amount of air blown into the 
furnace from 60,000 cubic feet a minute 
to 90,000 cubic feet a minute. 
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TEST VALVE RAM OF NEW 
| PRESSURE AIR BLOWING 
SYSTEM AT REPUBLIC 
STEEL PLANT IN BUFFALO 




















R-S Rubber Seated Valve Takes Terrific Beating 


“Doc” Crane, R-S representative at Buf- 
falo, recently arranged a test of an R-S 
rubber-seated valve for Electro Metallur- 
gical Company, Division of Union Car- 
bide & Carbon. The test involved 
upwards of 30,000 full closings. The R-S 
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rubber-seat took the beating, as reported 
by Mr. C. G. Chadwick of Electro-Met, 
and we gratefully took the order. 

The R-S rubber-seated valve for drop- 
tight closure is fully described on Page 40 
of the new R-S Valve Catalog #47. 


Big R-S Valve Controls 4 


Water Level in Reservoir 


Picture shows an R-S 30-inch 125-pound 
cast iron valve of Type 501 for conerol of 
water level in a reservoir. 8” x 10” gir 
cylinder positioner uses 100 p.s.i. operat. 
ing air in connection with 0 to 15 pounds 
instrument air and positions valve acc. 
rately through operation of a liquid level 
controller. 


we 


R-S heavy duty handwheel with self- 
locking worm and gear and de-clutching 
mechanism provides for manual opera- 
tion. Gooseneck at right provides addi- 
tional outboard bearing on operating shaft. 





Leveltronic Control Catalog 
The Electronic Division of R-S Products 
Corporation announces its new Catalog 
#27 on its Leveltronic Relay for control 
of liquid level, interface, pressure, flow, 
temperature, high foam, and many other 
applications. 



















The New R-S Valve Catalog +47 


R-S Valve Catalog #47 is packed 
with information for engineers. 
There are over 70 halftone pictures 
of R-S Valves . . . working drawings 
of 21 types of R-S Valves with stand- 
ard controls and fittings and com- 
plete dimensional data for all sizes 
... working drawings of 22 types of 
prime movers... 2 
numerous other 
diagrams, graphs, 
and miscellaneous 
drawings. Ad- 
dress R-S Prod- 
ucts Corporation, 
Valve Division, 
Philadelphia 44, 
Pennsylvania. 
JMLco P-CC2 
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anted in a ver- 
§st-cost-per-gallon 
led dependability ... 
ation and maintenance, 
ea eS these. are ‘““designed-in’’ features 
resulting from years of experience. 

Just check these features. You'll 


find what you want! 















WANT 
GET 


POMONA! 


oye 


CHECK THESE and other “wanted” 


Womona features with your Fairbanks-Morse 









PSmmona dealer or branch pump engineer. 
= They sangshow you how the Pomona line... 
> f Taw dea ‘Sizes from 4 to 36 inches, capacities from 15 to 


FROM SAND-LOCKING. You 20,000 G.P.M.. . . @i¥es you more! 
have any costly stoppages with Pomona. Fairbanks, Morse & Co. 
impeller design assures complete free- 
sand-locking . . . minimizes wear... 
the need for sealing or wearing 
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Trash Pumps Side-Suction Centrifugals 
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makes the 


.pme! LATERAL SEWER or the world’s 
largest pipe (12 ft. I. D. x 100 feet long, 
installed in the Los Angeles ocean outfall sewer 


at Hyperion) concrete pipe fits any sewerage, 
drainage or water line need as proved by its use in 
hundreds of communities throughout the nation. 


Concrete pipe can be designed for practically 
any combination of engineering requirements 
and local or climatic conditions. When you 
specify concrete pipe you get: 

STRENGTH AND DURABILITY to resist severe im- 
pact, to sustain heavy overburdens and to render 


long years of continuous, dependable service. 





ideal pipe 


MAXIMUM HYDRAULIC CAPACITY because of its 
smooth interior finish; its clean, even joints, and 
the absence of tuberculation. 
HIGH WEAR RESISTANCE to abrasion by sus- 
pended grit in high-velocity flow. 
MINIMUM INFILTRATION AND LEAKAGE be- 
cause of tight joints and uniformly dense concrete. 
ECONOMICAL SERVICE because its moderate first 
cost plus its long life and small maintenance 
expense result in low annual cost, the true 
measure of economy and the taxpayers’ goal. 
These qualities make concrete the efficient, 
economical pipe material. 


PORTLAND CEMENT ASSOCIATION 


DEPT. 3-29 


°° 33 W. GRAND AVENUE « 


A national organization to improve and extend the uses of portland cement and concrete . . 


CHICAGO 10, ILLINOIS 
. through scientific 


research and engineering field work 
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AQUA NUCHAR gives top performance ed when the carbon is removed. Thus, the ac- 
among Activated Carbons because of its ex- tion of AQUA NUCHAR is a physical rather 
ceptionally high porosity and resultant extraor- than a chemical one, and an overdose can have 
dinary adsorptive properties. no ill effects such as may be encountered with 

This tremendous internal and external surface in uk wabie ease chiens 
area also accounts for its superior dispersion and 
uspendability—assuring that microscopic par- 
ticles contact all of the taste and odor impurities 
for a longer period of time. These impurities 
are then retained in the carbon and are eliminat- your part. 


indusirial 


CHEMICAL SALES 


The Technical Service Department at our 
nearest sales office will be glad to discuss your 
taste and odor problems with no obligation on 


se se e e e* a 
division west virginia pulp and paper company 
NEW YORK CENTRAL BLDG. PURE OIL BLDG. PUBLIC LEDGER BLDG. LEADER BLDG. 
230 PARK AVENUE 35 £. WACKER DRIVE INDEPENDENCE SQUARE 526 SUPERIOR AVE., N.W. 


NEW YORK 17, N. Y. CHICAGO 1, ILLINOIS PHILADELPHIA 6, PA. CLEVELAND 14, OHIO 
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Chad Std Chicago pcan \ 


WITH PERMANENT, SAFE 
INSTALLATIONS 



















? 
A. L. Tholin, head of 
Chicago's Advance 
Sewer Planning Divi- 





me 

















= since Mrs. O’Leary’s cow kicked up the big fuss 
back in 1871, Chicago has been growing. From a 
population of less than 300,000 on the date of that 
terrible disaster, the famous Windy City has marched 
along to a hefty 3,500,000. 


sion, has a whole floor 













of a loop building for 
the staff that is carry- 

: ing out the plan for 
Vitrified Clay Pipe has played an important role in 
this past expansion, and in hundreds of current devel- 
opments. For engineers know that Vitrified Clay Pipe 
is the only sewerage and drainage pipe impervious to 
the action of corrosive materials, acids, ground and 
sewage alkalies. In all the history of Chicago’s building, 
there bas never been a single instance where Clay Pipe 
has worn out! If you need specific information on 
Clay Pipe, write the details to the office nearest you. 


sewer expansion shown 
here. First project calls 
: for expenditure of 
$58 million. 















NATIONAL CLAY PIPE MANUFACTURERS, INC. 


522 First National Bank Building, Atlanta 3, Ga. 
1105 Huntington Bank Building, Columbus 15, Ohio 
111 W. Washington Street, Chicago 2, Illinois 
703 Ninth and Hill Bldg., Los Angeles 15, California 
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ur last figures 
showed Badgers 
ithe lowest in 
maintenance costs” 


... wrote a Bureau of Water Superintendent 
to another city’s Board of Water Commis- 
sioners, and then went on to say: 
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“We have standardized on Badger Meters 
and find them very satisfactory . . . most eco- 
nomically priced for first cost as well as low 
in maintenance cost. Further, I have found 
these people a good concern to deal with.” 

Badger Meters improve your “customer rela- 
tions,” increase your prestige with taxpayers, 
assure continued accuracy in registration of 
all water used. It pays to BUY BADGER. 


BADGER METER MFG. CO., MILWAUKEE 10, WISs. 


\ ie 





Every water works superintendent should 

have a copy of our chart: 

“RELATIVE CARRYING CAPACITIES 
OF PIPE LINES’’, No. 668 

Send for yours today (no charge) 






















BRANCH OFFICES: 
asi NEW YORK CITY © PHILADELPHIA © WORCESTER, MASS. 

SAVANNAH, GA. © CINCINNATI @ CHICAGO ¢ KANSAS CITY, MO. 
WACO, TEX. © SALT LAKE CITY, UTAH * PORTLAND, ORE. @ SEATTLE, WASH. ® LOS ANGELES 
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SIMPLEX 


Sewage Air Release Valve 


. . . rids air accumulations automatically and 
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frequently from pipe lines carrying sewage or 


other solid matter. By virtue of its construction 


de | 


this type of valve can be mounted on sewer lines § 
or on sewage pump casings. Flushing and clean. 


ing of the internal working parts of the valve 


can take place at any time when Simplex’s 


mall | ciated 


Sewage Air Release Valve is equipped with an 
approved type back flushing device. For full 
information, write: Simplex Valve and Meter Co., 
6743 Upland St., Philadelphia 42, Pa. Ask for 
Bulletin 140. 





8 DEPENDABLE, EFFICIENT FEATURES OF 
SIMPLEX SEWAGE AIR RELEASE VALVE 


1. Excess power to insure opening of valve against 
high internal pressure. 

2. A valve seat that is least liable to stick shut or 
leak water. 


Se OO USO ee eee eee 


3. A non-corrodible float that will not collapse or 
become disconnected from its lever. 

4. Simplicity of construction, easy bearings and few 
parts. 


S 
_ 


5. Properly designed outlet port to prevent clogging 
by deposits ol any kind. 


6. Provision for back flushing and for draining with- 
out dismantling valve. 


7. Sturdy construction permitting rough handling. 


8. Easy inspection of internal parts. 4 

















METER COMPAN! 
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ese sketches illustrate why so many alert engineers maintain a 


supply of Perchloron. 


e found it pays to keep a stock of this handy calcium hypochlorite to 

Ip safeguard public water supplies in unforeseen emergencies. Perchloron 
is stable and uniform. It contains over 70% available chlorine which means 
that 1 pound of Perchloron is equal to 0.7 pounds of liquid chlorine. 


Perchloron is useful in other water treatment functions, too—sanitation 
of small water systems, new mains, wells, swimming pools. Its properties 
include the oxidation of ferrous iron in water, removal of hydrogen 
sulphide, control of most types of algae, and the destruction of chlorine- 
susceptible bacteria. Write for full descriptive material to Pennsylvania 
Salt Manufacturing Company, Philadelphia 7, Pa. 
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NEW ORLEANS 


*“One of America’s Safest Cities’’ 







The Mathews Firemen say 






WHAT THESE FELLOWS MEAN is that New Orleans protects her 
life and property with Mathews Hydrants. That wise old city 






knows that where there’s a Mathews there’s extra safety. 

























And why not have it? 

The Mathews is an Old Reliable from ’way back. Virtually 
nothing could go wrong with it, the way it’s designed. It 
drains dry. It cannot leak. Friction is minimized. The re- 
volving nut is safe from rain, dirt and dust. Water cannot 
reach the stem to rust or foul it. And this ingenious mecha- 
nism permits quick repair from damage by traffic; for the 
working parts are contained in a removable barrel which can 
be replaced in a jiffy. 

Proved the world around for over 75 years, there’s no 

guesswork about the Mathews. You will want to give your 
community this extra measure of safety. Send for illustrated 
booklet about the great Mathews Hydrant. 
OTHER MATHEWS FEATURES: Head can be rotated 360° « Re- 
placeable head — nozzle outlets easily changed ¢ Nozzle levels raised 
or lowered—no excavating « Stuffing-box plate integral with nozzle 
section—strong, safe, leakproof « True compression-type main valve « 
Only one part to oil—the operating thread 


MATHEWS HYDRANTS 


Made by R. D. WOOD COMPANY 
Public Ledger Bldg., Independence Square, Philadelphia 5, Pa. 









Manufacturers of “Sand-Spun’’ Pipe(centrifugally castin sand molds) and R. D.Wood Gate Valves 
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Painted for U.S. Pipe & Foundry Co. by Paul Laune 


Herr is a brief summary of the products of our 
several plants. We manufacture Super-deLavaud cen- 
trifugally cast pipe in diameters from 3-inch to 24- 

inch in 12-foot and 18-foot lengths. We also produce 
pit cast pipe in diameters up to 84-inch in 12-foot 
lengths. Your choice of these joints—bell-and-spigot, ball-and-socket, flanged, 

and standardized mechanical joints. Standard fittings or special fittings made 

to individual specifications. Special castings for industrial requirements. 

Perhaps our experience gained through nearly a half-century of designing 
and manufacturing would be helpful in solving your pipe, fittings or special 
castings problems. United States Pipe and Foundry Co., General Offices: 


Burlington, New Jersey, Plants and Sales Offices Throughout U.S. A. 
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... It’s performance that counts! And Crane valves keep 
proving the truth of this axiom by year in and year out 
valves may look alike dependability in utilities service. 

Since the beginning of modern flow control methods 
in waterworks and sewage plants, Crane valves and 
fittings have stood out in these important installations, 
Not because of appearance, but because of outstanding 
performance under all conditions. Today, Crane Quality 
is still your best value in piping equipment. 

CRANE CO., General Offices: 836 S. Michigan Ave., 
Chicago 5, Illinois. Nationwide Service Through Branches 


and Wholesalers. 


PUMP LINE PIPING in sewage treat- 
ment plant with Crane standard iron 
body double disc gate valves. Plant 
serves about 25,000 population. 


PRIMING PUMPS in a large metro- 
politan pumping station, equipped 
with Crane flanged and screwed 
piping materials. 


hn odie 


PIPE GALLERY in a village water 
works showing Crane iron double 
disc gate valves and fittings on main 
discharge lines to distribution system. 


HIGH EFFICIENCY CONTROL FOR LOW PRESSURES... 
in water works, filtration plants, sewage disposal sys- 
tems, etc. Where service conditions do not require 
“standard” weight valves, Crane No. 793% Low Pres- 
sure Iron Body Double Disc Gate Valves, with brass 
trim, will give excellent service at minimum cost. 
Crane quality design throughout; rated at 25 pounds 
steam, up to 50 pounds cold water. Sizes 10 in. and 
larger. See your Crane Catalog, pp. 122-123. 


EVERYTHING FROM... 
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pee promises are rarely kept, 
. Land every 
year... you can count on pure, Safe wa- 


but election year . 


ter if you choose a ‘%Proportioneers % 
Heavy Duty Midget Chlor-O-Feeder to 
hypochlorinate your water supply. This 
small proportioning pump treats from a 








-... AND IN EVERY COMMUNITY 


A PURE WATER SUPPLY) © 


few gallons up to a million gallons of 


water a day, and is easily adjusted to 
feed any chemical at rates up to 7! 
g.p.h., against pressures to 85 p.s.i. 
When cross-connected to the starting 
switch of the water pump motor, it pro- 
vides fully automatic treating in exact 
proportion to flow. Because of its ex- 
tremely simple, rugged construction, the 
Heavy Duty Midget does not require a 
skilled operator. In thousands of com- 
munities where it has been chosen for 
the important job of making drinking 
water healthy this “little red pump” has 
an outstanding record of performance. 


Now available from stock — see your 
local representative or write today for 
Bulletin HDM-2. 


%, ROPOATIONEERS, INC. % 


QN. CODDING STREET, PROVIDENCE 1, R. I. 
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You get all these 
exclusive advantages 


through TRIDENT 


a INTERCHANGEABILITY 


ater Meter Economy in Inventory 


New parts fit all models. No obsolete parts needed for old models. 
You get real standardization. 


















Efficiency in Maintenance 
No time lost selecting replacement parts. Parts fit perfectly, saving 
labor. Fewer meters returned from the Test-Bench for re-work. 
Reliability in Performance 
Modern improvements in new parts mean a higher standard of 
reliability in repaired Tridents. 
Assurance Against Depreciation y 
Interchangeable parts are your assurance that your Tridents do not 
become obsolete through future improvments. 
Utmost in Revenue 


Interchangeable parts permit you to increase your standards of 
accuracy for repaired meters at the Test-Bench. _ ie 


NEPTUNE METER COMPANY © 50 West 50th Street * NEW YORK 20, NY. 
Branch Offices in Chicago, San Francisco, Los Angeles, Portland, Ore, 
Denver, Dallas, Kansas City, Lovisville, Atlanta, Boston. 
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THE NEED FOR INCREASED 
WATER RATES’ 


LTHOUGH this article will 
A be concerned primarily 
with municipal water 
works, which comprise more 
than 80 per cent of the 13,000 
water plants in the United 
States, the conclusions reached 
are equally applicable to pri- 
vately owned water works. Both 
types, it is believed, require an 
increase in rates if they are to 
continue to furnish satisfactory 
service and meet and anticipate 
growing requirements as they 
have in the past two decades. 


It is just as much the obliga- 
tion of a water utility to provide 
an adequate amount of money 
for its orderly expansion as it is 
to set up a depreciation reserve 
to guarantee its continuity of 
service; both should be calcu- 
lated in terms of the purchasing 
value of the dollar at the time 
the expenditure is made. A 
worn-out boiler, for example, 
must be replaced by a new one, 
which cannot be purchased at 
the same price as the original. 
Industry is recognizing its grow- 
ing inability to finance replace- 
ments from depreciation re- 
serves computed at normal rates 
on original cost and, in general, 
is taking steps to set aside more 
liberal amounts for this purpose. 
Water utilities and utility com- 
missions should likewise recog- 
nize that it is the property rather 


.*This paper, presented before the N. Y. Sec- 
a of A.W.W.A. Jan. 19, 1948, is here pub- 
ished by permission of the Association. 


By LOUIS R. HOWSON 


Alvord, Burdick & Howson, 
Engineers 


CHICAGO, ILL. 
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than the original dollars that 
furnishes the service, and it is 
the property for which adequate 
depreciation reserves should be 
provided. 

During the past twenty years 
investment in water works prop- 
erties has increased approxi- 
mately 214 times as fast as the 
population. This fact indicates 
that the demands created by 
rising standards for water serv- 
ice are a more important factor 
in determining capital expendi- 
tures than is the growth in popu- 
lation. 


For several years it has been 
common for water works opera- 
tors to express satisfaction that 
their gross revenues, and—at 
least until the last year or two 
—their net revenues, were great- 
er than ever before. Real con- 
cern about the adequacy of 
water rates has developed only 
within the past two years, when 
the impact of rising labor and 


material costs, combined with 
more normal maintenance ex- 
penditures, increased operating 
expenses to such an extent that 
the operating income of most 
utilities was actually reduced. 
Even now few seem to realize, 
at least until they approach some 
major construction program, 
that the present water rates will 
not support the property in the 
same manner as_ previously. 
Water works have joined the 
“profitless prosperity”’ to which 
many industries have been sub- 
jected for some time. They might 
well learn from the more ag- 
gressive labor organizations that 
consideration of what the dollar 
will buy in terms of the neces- 
sities of water works operation 
and expansion is better evidence 
of financial stability than the 
number of dollars revenue taken 
in. 

The water works operator 
who has not given serious con- 
sideration to this phase of the 
revenue problem has a surprise 
in store if he is considering a 
major expansion program or, 
often, if he merely undertakes 
to keep up his customary prewar 
volume of extensions. In seven 
out of eight water works con- 
struction projects with which the 
author has been connected in 
the past two years, it has been 
found necessary to increase the 
water rates in order to finance 
the program. 
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Comparative Price Levels 


In a recent article’ the author 
pointed out the wide discrepancy 
between the price level of water 
and of other commodities. This 
difference has still further in- 
creased. In the period from be- 
fore the war to December 1947: 


1. Wholesale prices increased 
by 70 per cent (source: USS. 
Bureau of Labor Statistics). 


2. The cost of living index in- 
creased 65 per cent (U.S. Bureau 
of Labor Statistics—1935-39 — 
100). 


3. Retail prices increased 60 
per cent (U.S. Dept. of Com- 
merce—1935-39 — 100). 


4. Factory wages, which are 
reflected in the cost of commodi- 
ties, increased 55 per cent (U.S. 
Bureau of Labor Statistics). 


Considering the water utility 
as a transportation service, the 
same condition holds _ true. 
Freight rates are up 41 per cent, 
with an additional 10 per cent 
rise in prospect, but the basic 
water rates of most utilities are 
the same as before the war. 


Use of Water Works 
Net Revenues 

The best operated municipal 
water works endeavor—through 
a careful coordination of re- 


Table 1 
WATER WORKS EXPENDITURES, 
1940-47* 
1940 
E.N.-R. Expend- Dollar 
Construc- iture Value 
tion Cost $1,000,000 $1,000,000 
Year Index units units 
1940 241.96 127 127 
1941 257.84 120 112 
1942 276.31 100 87 
1943 289.95 70 58 
1944 298.64 53 43 
1945 307.74 60 47 
1946 345.94 97 68 
1947 407.12 143 85 





TOTAl! 770 


*Federal Works Agency Statistics. 


quirements, construction pro- 
grams and available funds—to 
build from current revenues, as 
far as possible. As a long-term 
policy, this method is approxi- 
mately 40 per cent cheaper than 
financing through bond issues. 


Analyses of a large number of 
water works have indicated that 
over the past two decades ap- 
proximately 25c out of every 
dollar of revenue, or $1.50 per 
capita per year, has been ex- 
pended for plant expansion. In 
the aggregate, United States 
water works expended approxi- 
mately $120,000,000 per year 
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for new construction from 1925 
to 1945. During this period the 
Engineering News-Record con- 
struction cost index averaged 
approximately 230 (1913 = 
100). In comparison, the average 
for the year 1940 was 241.96, 
and for December 1947, 432. 
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Fig. 1. U. S. Water Works Construction 


Shaded area indicates extent of defi- 

ciency. Note disparity between dollar 

expenditures and actual physical units 
of construction. 





In the eight years following 
1939 the water works systems of 
the country expended $770,000,- 
000 for new construction, as 
shown in Table 1. 


This money has been spent in 
annual amounts varying from 
$53,000,000 to $143,000,000 dur- 
ing a period in which there has 
been a continual increase in con- 
struction costs—and, accordingly, 
a decrease in the construction 
provided for a given expenditure 
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Fig. 2. Wage Rates and Construction 
Costs (1913 = 100) 


A—E.N.R. construction cost index. 


B—Hourly wage rate, all building 
trades. 
C—Hourly wage rate, laborers and 


helpers. 





(Fig. 1). The 1940 dollar valye 
of the total expenditure for cop. 
struction in 1940-47 amounts to 
only $627,000,000, whereas nor. 
mal prewar expenditures fo, 
water works construction durin 
the eight years would have 
totaled $960,000,000. It is ap- 
parent, therefore, that there js 
a deficiency of $333,000,000 in 
water works construction (on a 
prewar cost basis) since 1940. 
This is shown graphically by the 
shaded area in Fig. 1. It would 
have required the expenditure 
of $600,000,000 in 1947 to make 
up this deficiency. 


At 1947 price levels, the con- 
struction normally built before 
the war, at an annual expendi- 
ture of $120,000,000, would cost 
approximately $225,000,000. If 
a normal rate of water works 
construction is undertaken now, 
and, in addition, the accumu- 
lated deficiency of the last eight 
years is spread over a five-year 
period, an annual capital ex- 
penditure of $345,000,000 a year 
—or 621% per cent of the annual 
gross revenue of the water works 
systems of the country—would 
be required. This is 214 times the 
percentage of gross revenue ex- 
pended for new construction in 
the period between the two 
world wars. But operating ex- 
penses are rising and now con- 
sume more than 54 per cent of 
the gross revenue. It is obvious 
that a capital expenditure rate 
of $345,000,000 a year could not 
be maintained without increas- 
ing revenue at least by the dif- 
ference between $345,000,000 
and $120,000,000, i.e., $225,- 
000,000 per year. This would be 
equivalent to about 40 per cent. 


If the accumulated lag in 
water works construction is 
spread over ten years in the 
future, instead of five as com- 
puted above, the annual capital 
expenditure for new construc- 
tion would be $285,000,000, 
which is 5514 per cent of the 
gross revenue. To finance such 
a capital outlay would require 
an increase of approximately one 
third in revenue. 


Even if no attempt is made to 
compensate for the construction 
deferred during the war period, 
an increase of about 20 per cent 
in revenue is indicated as neces- 
sary to provide the same facili- 
ties as before the war. This 1s 
probably an underestimate, as 
it assumes that the full impact 
of wage increases was reflecte 
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in 1946 operating statistics. Ob- 
viously, to maintain the same 
standard of service and growth, 
water rates must be increased. 


A water works operator re- 
cently remarked to the author 
that since the water utilities had 
not been able to spend $333,- 
000,000 of the amount which 
would normally have been ex- 
pended in the last eight years, 
they should have it on hand now 
and would therefore need no in- 
crease in revenues at present. 
But this argument overlooks the 
fact that it is facilities rather 
than dollars which provide ade- 
quate service, and that this sum 
would have provided in 1947 
only a little more than half the 
facilities purchasable at prewar 
prices. Thus there would either 
be a 50 per cent shortage in 
needed new facilities or an ad- 
ditional $270,000,000 would 
have to be furnished to make 
up the $600,000,000 present 


cost. 


Further discussion with the 
water works operator brought 
out that his city had accumu- 
lated $1,200,000 during the war 
period, which had recently been 
set aside for pipe, valves and hy- 
drants for deferred distribution 
system expansion, but that funds 
would not be available to install 
the material when it arrives 
some months hence. 


Water works net from opera- 
tions has increased, on the aver- 
age, about 11 per cent since 
1940. In the same period con- 
struction costs have increased 80 
per cent. Because construction 
must be financed either directly 
from earnings or indirectly from 
the sale of bonds, with interest 
and amortization provided from 
earnings, it is apparent that the 
1947 ability to build—or the 
amount of new facilities which 
the water works net will finance 
—is but 111/180, or 60 per cent 
as much as in 1940. 


_In Wisconsin, where the Pub- 
lie Service Commission reports 
that the 1946 operating income 
of all water works in the state 
ils 35 per cent above 1939, the 
ability to finance new facilities 
IS 135/180, or 75 per cent as 
great as in 1939. It might also be 
noted, incidentally, that the de- 
gree by which net income for all 
Visconsin water works exceeded 
1939 levels dropped from 43 per 
ioae In 1944 to 35 per cent in 
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Future Construction Costs 


Whether construction costs 
will remain at the present level 
is best determined by analysis of 
the major factor in all construc- 
tion—the cost of labor. 

Construction is always indi- 
vidual. It does not lend itself 
to production-line methods. All 
water works structures, and most 
other kinds as well, are ‘“‘custom 
built.” 

The close relationship between 
labor rates and _ construction 
costs is shown in Fig. 2. Based 
on an index of 1913 — 100, the 
average of hourly wages (all 
building trades) (laborers and 
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fecting costs is apparent in the 
construction industry, where the 
relationship between hourly 
wages and building costs is prac- 
tically a direct one. As a result 
of this fact, in combination with 
the national trend in wages, 
there are fewer and poorer 
structures being built. 


Construction costs in Decem- 
ber 1947 were approximately 85 
per cent above the pre-World 
War II level. Some light is 
thrown on the future by a com- 
parison of construction costs fol- 
lowing the termination of hostil- 
ities in both world wars (Fig. 
3).* If the similarity between 
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Fig. 3. Comparison of Construction Cost Indexes After World War I and 
World War II 


helpers) stood at 500 in Decem- 
ber, 1947. The E.N.-R. construc- 
tion cost index of the same date 
was 432.3, thus reflecting (hour- 
ly wages) 8614 per cent of the 
labor wage increase. 

This close relationship also 
exists during periods of decreas- 
ing labor and construction costs. 
From 1930 to 1932 construction 
labor wages dropped 30.5 per 
cent, while the E.N.-R. construc- 
tion cost index dropped 23.1 per 
cent. 

In the long upswing beginning 
in the summer of 1932, construc- 
tion wages increased 254 per 
cent and the E.N.-R. construc- 
tion cost index climbed 284 per 
cent. 

The fallacy of the belief that 
wages can be raised without af- 


the two postwar trends contin- 
ues, the time at which a break 
in construction costs may be ex- 
pected is not too far distant. It 
must, however, be recognized 
that World War II was much 
longer and more devastating 
than its predecessor, that price 
controls were in operation dur- 
ing and after World War II and 
that union labor is much more 
firmly entrenched now than it 
was after World War I. 

It is believed there will be 
some recession in costs as the 
influence of black markets in 
materials and labor is dissipated 
by more abundant supplies and 
labor becomes more efficient, but 
any reduction from the present 


*A similar comparison of postwar construc- 
tion costs, including the Civil War, appears in 
a previous article by the author’, 
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levels will not exceed approxi- 
mately 20 per cent, except in 
building construction. 

We must be realistic. Prewar 
prices will never return. Water 
works rates necessarily have to 
operate in the future, and the 
construction of additional facili- 
ties is also a future considera- 
tion. Good management recog- 
nizes the interrelation between 
construction requirements and 
adequate revenues. To meet the 
construction requirements of the 
next decade (excluding facilities 
immediately necessary) it seems 
prudent to base programs upon 
costs estimated to range from 60 
to 75 per cent above those pre- 
vailing in 1939. Construction 
which cannot be deferred and 
must be built in 1948 should be 
estimated to cost from 80 to 100 
per cent above 1939, the higher 
percentage being applicable to 
projects involving a relatively 
large proportion of building con- 
struction, where the inefficiency 
of labor and “‘feather-bedding”’ 
practices have resulted in costs 
materially above those indicated 
by the indexes. 


Increased Rate 
Requirements 


First, let us consider the utility 
in which the face value of the 
net earnings available for new 
construction is as high as before 
the war, when $1.50 per capita 
was expended for improvements 
each year. At present construc- 
tion costs, it would require from 
$2.75 to $3.00 per capita to pro- 
vide facilities equal to those for- 
merly built for $1.50, indicating 
an annual per capita increase of 
$1.25 to $1.50, or 20-25 per cent. 


BACKMEYER HEADS 


Another sewage treatment 
wo:ks superintendent has joined 
the ranks of the “dual personality 
boys.” David B. Backmeyer, Su- 
perintendent of the Marion, Indi- 
ana Sewage Treatment Works 
since its construction, was re- 
cently appointed to the position 
of Joint Superintendent of both 
the waterworks department and 
the sewage treatment works of 
that city. 


Under Backmeyer’s manage- 


ment of the sewage treatment 
works, the plant has received a 
rating of one of the six finest in 
the middle west, regardless of 
size. 
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But in most water works plants 
there has been a decrease in net 
income for the past two or three 
years. 

Water works revenues, as evi- 
denced by the statistics of 100 
water works properties, average 
approximately $32 per year per 
customer. Prewar operating ex- 
penses before depreciation av- 
eraged approximately $17.50 
per year, leaving an operating 
income before depreciation of 
$14.50 per year. Operating costs, 
including fuel, labor and main- 
tenance materials, have already 
increased or are generally in the 
process of increasing to such an 
extent that the annua! net in- 
come is reduced from $14.50 to 
approximately $10.00 per cus- 
tomer. Of the $14.50 per cus- 
tomer per year, approximately 
half has been spent for new 
construction and the rest for 
fixed charges, return, deprecia- 
tion and so forth. Assuming that 
the fixed charges will remain 
constant, the amount left for 
new construction will be de- 
creased from approximately 
$7.50 to $3.00 per customer per 
year. But even an annual ex- 
penditure of $7.50 per customer 
would not purchase nearly the 
amount of new facilities as in 
the prewar period. To match 
these facilities would require ap- 
proximately $13.50 at the pres- 
ent time. Since only $3.00 is 
available, that would necessitate 
an increase of $10.50 per cus- 
tomer, which is approximately 
33 per cent of the gross revenue. 
This, of course, gives no consid- 
eration to the accumulated de- 
ficiency of construction since 
1940. 








By and large, it is believeq 
that the water works systems of 
the country must have a rate jp. 
crease averaging approximately 
30 per cent, if they are to pro. 
gress and improve their stand. 
ards of service to the same extent 
as during the past two decades 


Actual Rate Increases 


Although most of the 13,009 
water works have done nothing 
about increasing rates, a consid. 
erable number — particularly 
those faced with the necessity 
of large capital expenditures— 
have studied their revenue re. 
quirements and sought relief. 


St. Paul, Minn., increased rates 
on February 1, 1947, by 10-45 
per cent, an over-all average of 
25 per cent. Syracuse, N. Y, 
adopted a 50 per cent increase 
in 1947. A midwest private util. 
ity company which operates six. 
teen water works has secured 
rate increases, through the pub- 
lic service commission, averaging 
31 per cent for fourteen of the 
sixteen properties. Numerous ap- 
plications are being prepared. It 
is hoped that those water works 
which need increased revenues 
and require utility commission 
approval will not be subjected 
to lengthy valuation hearings. 
The commissions should at least 
grant temporary or interim in- 
creases based upon a _ proper 
showing of necessity from oper- 
ating records and requirements 
for capital expenditures. 


Reference 


iHowson, Louis R.—Adjusting Rate Strue- 
tures to Rising Cost Levels—Journ. A.W.W.A. 
39:819 Sept. 1947). Also Water & Sewage 
Works, 94:307 (Sept. 1947). 


MARION, IND., WATER AND SEWAGE UTILITIES 





a 


Backmeyer, whose article in 
Water & Sewage Works on gas en- 
gine operation has received con- 
siderable attention, is a graduate 
of Wittenberg College with ma- 
jors in mathematics and chemis- 


try. He also attended the Univer- 
sity of Michigan, where he studied 
in the graduate school. 

In May, 1940, Backmeyer went 
to work in Marion to manage the 
sewage treatment plant. He re 
ceived the Indiana State Sewage 
Works Association award for 
meritorious service in 1943, and 
in 1945 was awarded the Junior 
Association of Commerce Award 
in Marion. 

In his new position, Backmeyer 
has an executive assistant in the 
water department who is the city 
engineer, and in the sewage treat- 
ment works Backmeyer also has 
an assistant. 
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HYDRAULICS FOR THE PRACTICAL 
WATER WORKS MAN 


The Fourteenth of a Series of Articles 


Pressures in Pipes Due to Sudden Changes of Flow—Water Hammer 


(*Prof. Emeritus of Mechanical Engineering, University 


P to the present this series of 
U articles has dealt with hydraulic 

problems ordinarily met with in 
the water works field. Throughout, 
it has been assumed that the flow was 
steady and uniform, and that there 
was constant discharge, a condition 
always assumed in design. In opera- 


tion, however, the flow is often vari- © 


able due to the opening of a hydrant 
or even of a number of householder’s 
faucets, although in the ordinary 
course of events the householder 
draws water at such a low rate that 
the system is little affected by the 
way the individual draws water. The 
house piping, on the other hand, is 
affected by careless operation of 
faucets which causes troubles and 
leaks in domestic plumbing. 


But hydrants may draw very heavily 
on the distribution piping, as may 
also the supplies used by railroads, 
and if these are closed off rapidly 
dangerous pressure rises may occur. 
Under certain conditions the pressure 
rise is accompanied by a click, such 
as would result from striking the pipe 
with a hammer, and this phenomenon 
has received the name of “water ham- 
mer.” An attempt will now be made to 
examine this matter briefly, although 
this must be done in a somewhat 
superficial way on account of the 
complexity of the subject. 


In the first place it is to be noted 
that the pressure rise will depend upon 
the rate at which the valve or hydrant 
is closed and the velocity “extin- 
guished.” If, for instance, the velocity 
in a pipe supplying an open hydrant 
is 4 ft. per sec. and if this is reduced 
to 1 ft. per sec. by closing the hydrant 
then the pressure rise will be greater 
if the closure takes one second than 
it two seconds are employed, in fact 
it the time taken to close the hydrant 
is long enough, there will be no ap- 
preciable pressure rise at all. Broadly 
speaking there is more danger to 
Piping normally operating at low 
Pressures than to those ordinarily un- 
der high pressure. Oddly enough, too, 
there may be quite as high pressure 


By ROBERT W. ANGUS, M.E.* 
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rise in short pipes as in long ones 
undergoing the same velocity changes. 
The only reason that there are rather 
more failures in the long pipes is that 
it is easier in these cases to have the 
conditions that produce the maximum 
pressure rise. As an instance of the 
severity of this effect in short pipes a 
case observed by the author showed 
a pressure rise of 90 ft. in a pipe 337 
ft. long, carrying water at 3.9 ft. per 
sec. and in which the static pressure 
was only 54 ft. so that water hammer 
put the pressure up to nearly three 
times normal. This condition was 
caused by opening the switch on the 
motor without closing the pump dis- 
charge valve so that return flow was 
stopped by the check valve. 


Water Is Compressible 


So much has been said about water 
being incompressible that many peo- 
ple accept the statement as a literal 
fact whereas water is really an elastic 
fluid and will change its volume ac- 
cording to the pressure put on it. For 
example, if a 24 in. pipe 4000 ft. long 
is full of water at atmospheric pres- 
sure and it is desired to put on it a 
test pressure of 100 Ib. per sq. in. then, 
if the pipe and fittings are perfectly 
tight and the material in the pipe 
itself does not stretch, it will be neces- 
sary to pump in approximately four 
cubic feet of water before this pres- 
sure will be reached. Obviously this 
shows that the water is compressible 
but only to such a slight extent that 


of Toronto) 


the change in volume may be neg- 
lected in the great majority of hy- 
draulic problems. It is only because 
of this elasticity that water pipes do 
not burst every time a relatively large 
valve in them is closed. This elastic 
property is responsible for the inter- 
esting fact that when a valve is quickly 
closed the pressure rise is noticed at 
once on a gage on the pipe near the 
valve but it takes an appreciable time 
(about one second) before any change 
is noticed on a gage 4000 ft. up the 
pipe, the “pressure wave,” as it is 
called, travelling up the pipe at a rate 
varying from 2500 to 4200 ft. per sec., 
depending on the size and thickness 
of the pipe and the material of which 
it is made. 


The Pressure Wave 


Limitations of space and the in- 
tricacy of the problems prevent a full 
discussion of the matter here although 
those wishing it might consult the 
author’s book “Hydraulics for Engi- 
neers” or his paper “Water Hammer 
in Pipes, including those supplied by 
Centrifugal Pumps” which appeared 
in the Proceedings of the Institution 
of Mechanical Engineers (England) 
on page 245 of Vol. 136 (1937). The - 
latter paper gives a full analysis of the 
subject and the periodical is in most 
large technical libraries. In ordinary 
water works distribution piping the 
velocity with which the pressure wave 
travels along the pipe, designated by 
a ft. per sec., for class C cast iron pipe 
is.given in approximate figures in the 
following table: 


Diameter of Pipe, in. Velocity a-ft. per sec. 
6 4200 


12 4050 
16 3960 
20 3910 
24 3880 
30 3830 
36 3800 


As an example suppose there is a 
12 in., Class C, cast iron pipe 8100 ft. 
long carrying water from a reservoir 
to some point below it where there is 
an open hydrant drawing 1200 U. S. 
gal. per min., corresponding to a 
velocity of 3.4 ft. per sec. in the pipe. 
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Fig. 52. Diagram of One Condition for Water Hammer. 


Suppose, now, that the hydrant is 
quickly closed, then a pressure rise 
will be at once created in the pipe 
above the hydrant and this pressure 
rise will take 8100/4050 or 2 sec. to 
travel the full length of the pipe to 
the reservoir end, so that a gage on 
the pipe at the latter end would show 
no change in pressure for 2 sec. after 
the flow ceased at the hydrant. Both 
theory and experiment show that this 
pressure “wave” travels up to the 
reservoir, and when it reaches there 
it is “reflected” and travels down along 
the pipe till it comes again to the 
hydrant or valve, so that after the 
hydrant is closed a period of 4 sec. 
elapses before the returning wave 
reaches the valve or hydrant. 


It is hardly necessary to labor the 
water works operator with these 
points for he knows that when a check 
valve closes against return flow there 
is an immediate rise in pressure at the 
valve, and for a brief interval the gage 
remains fairly steady, but shortly 
afterwards there is again rapid move- 
ment of the gage hand when the wave 
has again reached the valve. 


The study of this action is fasci- 
nating but very difficult and it is only 
possible to mention certain features 
of it. The pressure rise depends on 
how quickly the flow is checked and 
the theory shows that if the closure of 
the outlet is completed before the re- 
turn wave reaches it the maximum 
pressure will be produced; that is, in 
the case just quoted the maximum 
pressure will result if the hydrant is 
closed off in 4 sec. or less, but the 
pressure rise decreases rapidly as the 
time of closure is lengthened. 


Inasmuch as the pressure wave 
travels at the rate of approximately 
4000 ft. per sec. in cast iron pipe it 
would make the round trip in a pipe 
400 ft. long in one-fifth of a second, 
a period much too short for the 
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closure of an ordinary valve by hand 
although a check valve may close in 
less time than that; whereas in a pipe 
40,000 ft. long the return trip would 
take 20 sec. which is sufficient time 
to close some valves mechanically. 
That is the reason why long pipes 
require special attention, because in 
them conditions producing maximum 
water hammer pressures are much 
more likely to occur than in the 
shorter pipes, but if the closure is 
within the period mentioned the pres- 
sure rise in the short pipe would be 
exactly the same as in the long one 
if the velocity had been the same in 
each. 


Experiments 


Our knowledge of this subject was 
vastly increased by the fine work of 
Joukouvsky, who conducted experi- 
ments in Moscow in 1897, on water 
hammer in pipes nearly 5000 ft. long, 
selecting pipes in the water works 
system for the purpose. He confirmed 
by experiment what he deduced by 
theory, that if the closing of a valve 
was completed before or at the same 
time as the return wave reached it 
then the pressure resulting had its 
maximum value, and the pressure rise 
in feet could be calculated from the 


Fig. 53. Diagram of Condition for Backward Flow and Water Hammer. 


formula where v was the veloc. 


av 
32.2 
ity in the pipe before closure began 
Taking the value of a (the wave - 
locity) as already given for class ¢ 
cast iron pipe it is evident that for 
this class of pipe the pressure rise 
may be about 120 times the velocity 
which was extinguished in the pipe jf 
the closure was within the time given, 


That is to say, if water is passing 
through a pipe at 3 ft. per sec. and js 
stopped, within the time limit given, 
by the closure of a valve or otherwise, 
there will be a pressure rise of 360 f 
at the valve. This rise will be the 
same whether the pipe is long or short 
and whether the normal working pres. 
sure is high or low, provided always 
that closure is completed when or be- 
fore the return wave reaches the valve. 
(For longer closure times the pressure 
rise is lower.) 


For a pipe designed for normal 
pressure of 30 ft. head quick valve 
closure will produce a total head of 
30 + 360 or 390 ft., from the above 
data. This is 13 times the normal de- 
sign pressure and would certainly be 
dangerous, whereas if the normal 
working design pressure was 360 ft. 
quick valve closure would only double 
the design pressure. For this reason 
special care must be taken in connec- 
tion with low head pipes. 


Pumping Lines 


The pump discharge line of Fig. 52 
illustrates one of the possible dangers 
from water hammer. When pumping, 
the hydraulic gradient is along the 
solid line BC sloping downward to- 
ward the reservoir. Suppose the power 
is suddenly cut off, the pump stops 
almost instantly unless it has a very 
large fly wheel effect, and the pressure 
at the pump drops to that due to the 
suction well, slightly below D on the 
drawing, so that the hydraulic gradi- 
ent will take the dotted position CDE 
corresponding to backward flow in the 
piping. This will continue till the 
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check valve closes, which often hap- 
pens with great suddenness resulting 
in a pressure rise of magnitude given 
above. 

A particularly bad case is that cor- 
responding to the profile of the pipe 
show . 
fow the hydraulic gradient tries to 
fall more than 34 ft. below the profile 
as at LM. Since water cannot flow in 
tension the column of water in the 
pipe will break near L, as it is known 
to do in practice, and afterwards the 
two parts of the column, that starting 
at the pump and that ending at the 
reservoir, will reunite with great force, 
producing dangerously high pressure 
unless some means is taken of con- 


trolling it. 


Air Chambers 


This whole matter is fraught with 
so much danger and complexity that 
it is the work of an expert to figure 
out what possible pressure may occur 
in any case, particularly where the 
line is made of different sizes of pipe 
and has numerous branches. The 





Fig. 54. Check Valves and Gate Valves on 
Pump Discharge. 


author will, therefore, confine himself 
to the discussion of some methods 
that have been adopted to decrease 
the possible pressure rise. Undoubt- 
edly check valves and some mechani- 
cally operated stop valves do some- 
times close very rapidly and efforts 
have been made to slow up the water 
gradually when this does occur. 


One of the best known methods in 
water works practice is the installing 
of an air chamber, which is often used 
in connection with pumping stations 
as well as in private dwellings. In 
pumping stations, the air chamber is 
placed near the discharge pipe check 
valve, and on the reservoir side of it, 
and the chamber must be at least as 
large in diameter as the pipe to which 
it should be connected by a sufficiently 
large opening. The chamber should 
be vertical and high enough to absorb 
the energy in the flowing water, but 
some form of air compressor must 
be connected to keep the chamber 
nearly full of air during normal pump- 
ing, and a gage glass should be in- 
stalled so that the height of water in 
the chamber may be observed. 


n on Fig. 53 where for backward ' 


The function of the air chamber is, 
of course, obvious, for after the valve 
closes water flows up into it against 
a gradually increasing air pressure, 
so that the change of velocity is really 
very slow, and the consequent pres- 
sure rise correspondingly small. Its 
use in domestic plumbing is very com- 
mon and generally very effective, 
where loose washers on faucets and 
lack of packing around the spindles 
often permit the valves to vibrate 
rapidly. When they are nearly closed 
this vibration may cause them to close 
and partly open alternately thus build- 
ing up high pressures. Most people 
are only too familiar with this trouble, 
which shakes their pipes badly, and as 
a first precaution should see that there 
are no loose fittings. Quick closing 
taps are also often troublesome. 


Special Valves 

While the air chamber is in com- 
mon use it is not an efficient way to 
solve the problem, because compressed 
air is not a good medium for storing 
up the energy in water as a result of 
its velocity. For the larger pipes spe- 
cial forms of valves are available and 
do their work effectively, being gen- 
erally preferable to air chambers. To 
illustrate the matter, a centrifugal 
pump with suction pipe S and the 
beginning of the discharge pipe is 
shown on Fig. 54; it has the usual 
arrangement of valves, including a 
check valve C and a gate valve G, the 
latter usually being wide open during 
pumping. 


In ordinary operation, the engineer 
usually closes G before cutting off the 
power so that the velocity in the dis- 
charge main is low when the pump 
stops, but if the circuit breaker opens 
without warning, or the power is sud- 
denly cut off, then unless the pump is 
a very large one or has a big flywheel 
effect, it will stop pumping in a second 
or two, long before the operator could 
close the valve G even if he were 
close by when the trouble started. The 
water in the pipe will quickly lose its 
momentum and start flowing back- 
ward through the pump, usually caus- 
ing it to run backward, and the water 
quickly attains a high velocity so that 
when the check closes the velocity to 
be extinguished may be high. Re- 
versal of rotation of the pump usually 
does no harm if the pump is made 
to stand it. 


Should the check valve close just as 
the flow reverses at the pump the 
plan would be good, but there would 
still be a pressure rise nearly equal 
to the working pressure because the 
check has only been able to stop the 
end of the water column near it and 


the rest of the column up to the 
reservoir still has to be stopped since 
the water is elastic. Where the pipe 
is long a good plan is to have the 
check so controlled that it closes 
most of the way rapidly, finishing its 
closure very slowly. 


In Article VIII, an example was 
given to show that with the particular 
long pipe illustrated, a gate valve 
could be closed 77 per cent of the way 
(i.e. be left 23 per cent open) and still 
leave the pipe discharge 80 per cent 
of that at full gate. In other words 
77 per cent of the valve movement 
could be made very rapidly without 
causing any great change in water 
velocity, and therefore without pro- 
ducing high pressure rise. While these 
figures illustrate the point they must 
not be taken as absolute and the 
exact effect must be worked out in 


each case separately. 
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Fig. 55. Check Valve with By-pass on 


Pump Discharge. 


In a long pipe line a regulated check 
valve could be used in which the first 
part of the closure could be quick 
and the last part gradual, but if the 
valve is a large one the slow part of 
the movement is hard to control and 
it may be advisable to use a smaller 
by-pass around the check, Fig. 55, 
with a controlled valve V’ in this by- 
pass. For instance a 36 in. check might 
have a 6 in. by-pass with controlled 
valve V and a gate valve G left wide 
open normally, and when reversal of 
flow began the large check valve might 
be of the quick closing type shutting 
off a large proportion of the water 
promptly. The by-pass could then be 
regulated to close at a slow enough 
rate to avoid serious pressure rise. 
If the by-pass is from the discharge 
side of the check to the suction of the 
pump, as shown by the dotted line, 
there will be little tendency for back- 
ward rotation of the pump, but, of 
course, the valve G would have to re- 
main closed during pumping and auto- 
matically open instantly when the 
power was cut off. It should not be 
difficult to design such a valve. 
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AWWAS ATLANTIC CITY PROGRAM 


Here Presented in Tentative Form Which May Be Modified to Some 








Extent Between Now and the Convention May 3-7 


lication Committee Chas. H. Capen have re- 

leased the preliminary draft of the Technical 
Program for the American Water Works Associa- 
tion Convention scheduled for May 3-7 in Atlantic 
City, N. J. 

Distinctive features of the program include the 
several “Panel Discussions” which are being devel- 
oped for the forenoon sessions—the intent being to 
give those attending the meeting an opportunity to 
bring to the Panel of Experts any questions which 
they may wish to hear discussed or have answered. 


Another new feature will be the two open ses- 
sions of the Committee on Water Works Practice. 
One of the sessions will be devoted to a public re- 
view of the proposed revision of the association’s 
“Recommended Practice for Repainting Water 
Storage Tanks.” The other session will be devoted 
to a free “Discussion of Sulfur Jointing Com- 
pounds” and a review of experiences of users of 
these compounds for the benefit of the committee 
which is considering the merits and reported de- 
ficiencies of such compounds. 

An examination of the program which follows 
should convince the reader that the Atlantic City 
meeting has much to offer waterworks men in all 
branches of the profession. 


GS lication. Cor Jordan and Chairman of the Pub- 


TECHNICAL SESSIONS 
MONDAY (May 3) MORNING 
(A Panel Discussion) 
Rates and Regulations for Water Use by Air-Con- 
ditioning Equipment: 


Elwood L. Bean 
Ted H. Kain Lynn B. Mighell 
Marsden Smith R. E. Ebert 


Water Conservation and Regulation in New Jersey: 
Roswell M. Roper 


Frank C. Amsbary 


MONDAY (MAY 3) MORNING 
(A Panel Discussion) 
Water Works Conferences—Schools: 


William T. Ingram H. N. Lendall 
Raymond Faust Edward R. Stapley 
A. P. Black 





MONDAY (May 3) AFTERNOON 
(A Panel Discussion) 


Use of Cone and Butterfly Valves in Distribution 
Systems: 


Laurence Goit Robert Leaf 


Lawrence Leedom 
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Gate Valves—Their Merits and Their Limitations: 
Donald M. Belcher P 


Practical Aspects of Water Hammer and Its Cor. 
rection : S. Logan Kerr 


MONDAY (May 3) AFTERNOON 
(Water Purification) 
Fundamental Principles of Coagulation: 
Rolf Eliassen Martin Wolin 


Short Period Flocculation and Clarification Basins: 
R. W. Haywood, Jr. F. H. Weed 
H. O. Hartung 


Operation and Control of Small Water Treatment 
Plants: T. R. Lathrop 


TUESDAY (May 4) MORNING 
(Ground Water Problems) 


Facts About a Well—How to Record Them: 
E. M. Bennison 


Ground Water Recharge on Long Island: 
Arthur H. Johnson 


Temperature Effects of Recharge Operations: 
M. L. Brashears 


Changing the Course of Ground Water Flow: 
Loren H. Blakely 


TUESDAY (May 4) MORNING 
(Industrial Water Treatment) 
Foaming and Carryover in Boiler Operation: 
R. W. Seniff 


Silica Removal with Iron Shavings: 
Walter B. Leaf 


Water Problems in Diesel Locomotive Operation: 
M. A. Hanson 


Removal of Hydrogen Sulphide from Water: 
S. T. Powell 


Treatment of Public Water Supplies for Industrial 
Uses: R. B. Martin 


TUESDAY (May 4) AFTERNOON 


Administration of State Water Control Legislation: 
Howard Critchlow George E. Ferguson 
George S. Knapp 


National Aspects of Ground Water Recharge: 
E. Nelson Sayre 


A Rational Policy in Controlling Nation’s Water 
es Abel Wolman 
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TUESDAY (May 4) AFTERNOON 
(Fire Protection) 


: Industrial Fire Hazards: 
_— M. M. Braidech 


tater Requirements for Fire Protection: 
— A. C. Hutson 


A Superintendent’s View of Fire Protection Re- 


irements : 
wi S. F. Newkirk 


| WEDNESDAY (May 5) MORNING 

; Water Works Practice Committee 
(An Open Session) 

Discussion of Sulfur Jointing Compounds: 


. Wendell LaDue 
John C. Detweiler W. W. Duecker 
Martin Flentje C. R. Payne 
Joseph Schwada George McKay 
< Frederick Ohrt Guy Northrop 


An Investigation of Cathodic Tank Protection: 
Peter Pallo 


aa 


WEDNESDAY (May 5) MORNING 
(Finance and Accounting) 


Porto Rico’s Water Supply Developments: 
Sergio Cuvevas 


Solving Havana’s Water Supply Problems: 
Manuel Puente Jose Garcia Montes 


The Water Works Dollar—Whence Comes It; 


Where Goes It: 
Charles H. Capen 


Public Utility Billing and Accounting: 
A. Knaff 


WEDNESDAY (May 5) AFTERNOON 
Dealing With the Public in Obtaining Rate In- 


; creases : 
FE Leonard Thompson Percy A. Shaw 
Rennie I. Dodd W. R. Wise 


The Outlook for Municipal Bonds: 
Frederick L. Bird 


Suburban Main Extensions and Rates for Water 


Use: 
S. T. Anderson Paul Weir 
H. B. Miles G. E. Arnold 
C. M. McCord W. Compton Wills 


W. C. Morse 


. WEDNESDAY (May 5) AFTERNOON 
(Chlorination in Review) 
(40 Years of Chlorination in North America) 


The First Step—Chicago 1908: 
Chas. A. Jennings 


Trying to Measure Chlorine Gas: 
Martin F. Tiernan 


Personalities in Chlorination: 
Harry A. Faber 


Chlorine as a Water Treatment Material: 
Gordon M. Fair 












THURSDAY (May 6) MORNING 
(General Session) 


The Public Relations Program of AWWA—An Ap- 
praisal: 


The Objectives Ralph B. Cooney 
Dealing with Public Officials M. B. Cunningham 
Selling the People a Project Kenneth V. Hill 


Paid Advertising a Useful 
Tool Walter S. Byrne 


Promoting Good Publicity Don O’Reilly 


Making Friends of Custom- 
ers E. L. Filby 


Objectives Reached? Ralph B. Cooney 


THURSDAY (May 6) MORNING 
(Water Purification) 
The Identification of Nuisance Organisms: 


Slime Forming Organisms F. B. Strandskov 
Sulfate Reducing Organisms R. L. Starkey 
Iron Bacteria George Norcom 


Biological Balance in Impounding Reservoirs: 
Chas. E. Renn 


THURSDAY (May 6) AFTERNOON 
(Pumping and Piping) 


An Automatic Booster Pumping Station: 
Marsden Smith 


Pumping Stations for Medium Sized Cities: 
Francis 8S. Friel 


Steel Water Pipe Line Appurtenances: 
Laurence E. Goit 


Steel Pipe Ring Girder Construction: 
G. H. Garrett 


THURSDAY (May 6) AFTERNOON 
(Surface Water Panel Discussion) 


The Public Use of Reservoir Lands and Waters—Its 
Public Relations Aspects: 


Gerald Arnold Eugene F. Dugger 

E. T. Anderson Chas. E. Moore 

R. E. Bonyun Edward H. Hopkins 
Making Reservoir Lands Pay Their Way: 

Wendell LaDue Percy A. Shaw 

George F. Hughes John M. Heilman 


FRIDAY (May 7) MORNING 
Water Works Practice Committee 
(An Open Session) 
Recommended Practices for Painting Water Tanks 


(In the discussion of which all interested tank owners and 
tank maintenance, repair, and painting firms are being in- 
vited to participate.) 
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DEVELOPMENTS IN WATER 





CHLORINATION PRACTICE-—1947° 


Association made available to 

the water works industry a 
clear and reasoned statement with 
reference to the vital role of 
chlorination in protecting public 
health !: “Whatever may be said 
by anyone today against the use 
of chlorine in drinking water may 
be nullified by recognition of the 
simple fact that there are hun- 
dreds of thousands of our people 
today who are alive and healthy 
because chlorination of drinking 
water has been recognized by wa- 
ter works men as a necessary ele- 
ment in protection of the quality 
of the product.” 


A “Chlorine Manual” 2 was pub- 
lished providing useful facts about 
chlorine and the proper handling 
of chlorine containers, recom- 
mending measures for employee 
protection, and supplying data 
concerning the chemical and phys- 
ical properties of chlorine. Ac- 
cording to the representatives of 
one chlorine producer *, the pres- 
ent shortage of chlorine is caused 
by increased requirements for pre- 
vious uses, and growing needs for 
new uses (such as plastics, insec- 
ticides, weedicides, etc.). The cur- 
rent shortage is expected to con- 
tinue for at least two years. 


In New York State‘, the value 
of having emergency chlorinators 
available has been amply demon- 
strated. During the past year 
emergency chlorinators main- 
tained by the N. Y. State Health 
Department were in use a total 
of 925 days, or an average of 51 
days for each installation. The 
State points out that the only safe 
answer to the problem of continu- 
ous chlorination is the installation 
of standby machines so that one 
will always be available in the 
event of failure. It is stressed 
that, if emergency equipment had 
not been available, the health of 
water consumers in eighteen com- 
munities would have been seri- 
ously endangered. At Little Rock, 


*A record developed for W. R. La Due, Chair- 
man, Committee on Water Supply, Am. Public 
Works Ass’n. It is here published as a separate 
document at the suggestion of Mr. La Due. 


Tass American Water Works 





+Editorial Associate, Water & Sewage Works. 
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By HARRY A. FABER t 
Research Chemist 

THE CHLORINE INSTITUTE 
NEW YORK, N. Y. 





The Author 


Ark.®, a portable trailer-mounted 
chlorinating unit has been de- 
signed for sterilization of water 
mains, and the development by 
A.W.W.A. of a recommended 
standardized procedure should do 
much to extend the practice of 
main sterilization and place it on 
a more dependable basis. 

In the field of research, studies 
at Harvard University ° are being 
made with reference to the action 
of chlorine and chlorine products 
on bacteria, cysts, and viruses. 
These are directed toward an un- 
derstanding of the basic factors 
which affect chlorination and the 
possible development of a formula 
for effective chlorination. Factors 
now recognized to be of outstand- 
ing importance are: the acidity or 
alkalinity of the water, contact 
time, and, most important, the 
type of residual chlorine present. 


Expansion of Free Residual 
Chlorination Practice 


The present concept of chlori- 
nation, in which a distinction is 
made between two types of treat- 
ment (free residual vs. combined 
residual chlorination) has been 
reviewed in a paper by Faber’. 
This concept is based on a chapter 
for the forthcoming A.W.W.A. 
Manual of Water Quality and 
Treatment, which has been pre- 
pared by a committee of the As- 
sociation. Definitions are now pro- 
vided for specific types of chlori- 
nation and suitable control meth- 
ods are available. According to 
Griffin *, the break-point process 
as a method of providing free re- 


sidual chlorination is being widely 
adopted. By the end of 1946 this 
process was reported to be in use 
in at least 370 water treatment 
plants, including 40 industria] 
supplies. 

In a report to the Engineering 
Section of the American Public 
Health Association, Cox and Com- 
mittee discuss ® present trends in 
water treatment and give special 
emphasis to the many advantages 
of free residual chlorination prac. 
tice. At a meeting of the same 
association, Faust '° of the Michi- 
gan State Dept. of Health report- 
ed that adoption of free residual 
chlorination in that State had not 
only improved the quality of the 
water but served as a safeguard 
through the distribution system. 
In Michigan, a population of over 
3,000,000 in 45 communities is 
now supplied with water so treat- 
ed. Free residual chlorination 
results in superior and more de- 
pendable bactericidal action, im- 
proves taste, odor, and color re- 
moval, eliminates after-growths 
in the distribution system, and is 
reported capable of inactivating 
the virus of poliomyelitis. The 
treatment is considered especially 
successful in small plants where 
treatment facilities may be 
inadequate. 

The standards and policies 
established by the Illinois Dept. 
of Public Health "!, as part of its 
water supply program mark a 
forward step in the application 
of recent laboratory studies to 
field practice. With the chlorina- 
tion studies of the U. S. Public 
Health Service as a basis, and 
with its own field studies for con- 
firmation, definite disinfection 
standards are now recommended. 
Chlorination to provide free avail- 
able chlorine residuals is pre- 
ferred. 


Chlorination for 
Disinfection 


A summary of the causes of 
water - borne disease outbreaks, 
during the eight years 1938 to 
1945, has been presented by the 
U. S. Public Health Service ™. 
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This data demonstrates the im- 
portance of chlorination in water 
purification : 29 outbreaks of dis- 
ease were the result of inadequate 
or interrupted chlorination : The 
outbreaks resulting from chlori- 
nation failures affected 13,346 
persons, amongst whom there 
were 208 cases of typhoid fever. 
{Inadequate chlorination of water 
is rated as the second largest 
cause of water-borne disease out- 
breaks, the largest cause being the 
yse of untreated polluted lake 
water. 

Results have been published by 
Spencer ** which show the uni- 
versal chlorination of water sup- 
plies was found by mi litary 
authorities to constitute the most 
practical safeguard against wa- 
ter-borne disease. Through strict 
control over chlorination, no out- 
breaks of water-borne disease oc- 
curred at Army installations in 
the U. S. during the three-year 
period 1942 to 1945. 


At Baltimore, Hopkins and Ed- 
wards !4 have investigated the ef- 
fect of automatic chlorination of 
all previously chlorinated. water 
discharging from the open sec- 





ondary reservoirs to the dis- 
tribution system. The chlorine 
application is varied in proportion 
to the flow of water by means of 
differential convertors. Bacterio- 
logical analyses of delivered water 
show that a coliform density 
(MPN) of 0.1 has not been ex- 
ceeded since 1940. Their study 
shows that no significant bacterial 
degradation of water occurs in the 
distribution system when initial 
disinfection is adequate and when 
automatic disinfection of second- 
ary sources is maintained. 


Effects of Chlorine on 
Viruses 


Research has been continued by 
Lensen, Rhian, and Stebbins '* to 
determine the ability of chlorine 
to inactivate polio virus in water. 
Studies published during 1947 
have particular reference to the 
effect of contact periods, pH 
values, and types of chlorine re- 
siduals. The results show the 
virus may be inactivated in as lit- 
tle as 10 minutes at pH values 
between 6.8 and 7.4 when the re- 
siduals present contain as little as 
0.05 ppm. free residual chlorine. 


Fully Automatic Chlorination Station at Baltimore, Md. 


When the residual contains only 
chloramine (combined) chlorine, 
at least 0.5 ppm. must be present, 
and the contact time must be 
about two hours. Additional labo- 
ratory studies by Ridenour and 
Ingols 1° compare the bactericidal 
effect of chlorine dioxide with that 
of chlorine under the same condi- 
tions. On the basis of ortho-toli- 
dine-arsenite residuals (free 
available chlorine), the bacteri- 
cidal properties of chlorine diox- 
ide are reported to be as great as, 
if not slightly higher than those 
of chlorine. 


A report of U. S. Army medical 
investigations 17 presents further 
data on the effectiveness of water 
treatment: methods for inactiva- 
tion of the virus of infective hepa- 
titis. This disease has been shown 
to be transmissible by polluted 
water and was one of the most 
serious medical problems of the 
past war. The latest studies show 
coagulation, settling and filtration 
of water deliberately contami- 
nated with the virus will not be 
effective. Treatment of the con- 
taminated water with sufficient 
chlorine to maintain a total resid- 
ual chlorine content of 1.1 ppm. 
































(Typical of five such stations, automatically chlorinating the outflow from as many reservoirs floating on the distribution 


system.) 
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(of which 0.4 ppm. was free avail- 
able chlorine) did inactivate the 
hepatitis virus in 30 minutes. 


Chlorination for Effecting 
Chemical Changes 


Plant scale tests described by 
Mathews'*® show that iron and 
manganese removal can be effect- 
ed by free residual chlorination at 
normal pH values and without 
elaborate treatment facilities. The 
oxidation of manganese by chlo- 
rine is a slow reaction in a set- 
tling basin, but seems to be 
catalytically speeded up when the 
pre-chlorinated water is filtered 
through an ordinary rapid sand 
filter. 


Chlorination of raw water to 
maintain an adequate residual of 
free available chlorine is credited 
with rather remarkable results 
at the Plattsburg, N.Y. water 
plant'®. It makes possible coagula- 
tion of the raw water with a much 
reduced dose of alum, or with no 
alum at all, provides greatly im- 
proved disinfection and prolongs 
filter runs at a lower total cost for 
chemicals. These results are ac- 
companied by the effective control 
of tastes and odors. This plant 
uses fine coal (Anthrafilt) as the 
filter medium and filter runs aver- 
age 700 hours. 


The use of chlorine for cleaning 
filter sand at the Hamilton, Ont., 
filter plant is described by Mathe- 
son*°, After two years of opera- 
tion, the chlorine demand of the 
filter sand increased so that in- 
creasingly higher prechlorination 
doses were required. It was dem- 
onstrated that nitrifying bacteria 
were present in the filters and 
caused the destruction of residual 
chlorine. These bacteria convert 
ammonia to nitrites, the nitrites 
require chlorine for oxidation to 
nitrates; one pound of nitrite ni- 
trogen requires approximately five 
pounds of chlorine for this oxida- 
tion. It was found that the applica- 
tion of 300 pounds of chlorine to 
each filter (one-twentieth pound 
per cubic foot of sand) eliminated 
these bacteria from the filters. It 
is recognized that reinfection of 
the filters is inevitable, but sav- 
ings in over-all chlorine require- 
ments have already justified the 
treatment. 


Simmons at Wierton, West Va., 
has found?! chlorine dioxide treat- 
ment to provide the best control of 
tastes and odors thus far avail- 
able. Treatment of this heavily 
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polluted Ohio River supply is espe- 
cially difficult, but the application 
of chlorine dioxide in pre-treat- 
ment (1.0 ppm.) and again after 
filtration (0.5 ppm.) as a safety 
measure has been found success- 
ful. The reasons for use of chlorine 
dioxide in pre-treatment are both 
for better taste and odor control 
and also to accomplish removal of 
manganese. The treatment is sim- 
ple and is said to operate at slight- 
ly lower over-all chemical cost. 


A survey of results accom- 
plished by treatment with chlorine 
dioxide in six water plants on the 
Niagara border is reported by 
Aston?*. Phenolic and other con- 
tamination can be successfully and 
economically controlled, as shown 
by results obtained in treating of 
these six supplies which are heav- 
ily polluted with industrial wastes. 
In discussing this paper, Faber=* 
notes that the compound produced 
by chlorination or chlorine dioxide 
treatment determines whether or 
not a noticeable taste will be pro- 
duced. It is suggested that chlo- 
rine dioxide may react with phe- 
nol to produce only trichlorophe- 
nol, a compound requiring con- 
centration of 1 part in 1 billion 
of water to be apparent to taste. 


Chlorination Test Methods 


Connell has published a simple 
orthotolidine titration procedure”* 
for measuring free available chlo- 
rine residuals. An adaptation of 
this procedure is provided by an 
“eye dropper kit” which is espe- 
cially applicable to measurement 
of high chlorine residuals. 


An automatic residual chlorine 
analyzer is described by Gray and 
Moses?*. The equipment consists 
of four parts operating as a unit: 
(a) Heating unit maintaining wa- 
ter at 20°C. by thermostatic con- 
trol; (b) Mixing unit where or- 
thotolidine is mixed with water; 
(c) Photo-electric color analyzer; 
(d) Commercial recording poten- 
tiometer. This unit compensates 
automatically for color and tur- 
bidity in water, for variations in 
current, and provides a contin- 
uous record. 


Reporting on the use of an elec- 
trophotometer for determining 
fluorides in water, Todd?* calls at- 
tention to the fact that free re- 
sidual chlorine interferes with the 
routine fluoride determination. 
His data indicate that 1.0 ppm. 
free available chlorine will show 
as the equivalent of 1.0 ppm. flu- 






oride. One drop of 10 per cent 
sodium arsenite solution will de- 
stroy the chlorine but, even when 
this is done before making the 
fluoride test, the amount of fiu- 
oride determined will still be 0.1 
ppm. too high. 
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LIQUID CHLORINE FROM SINGLE 
UNIT TANK CARS 


Proves Safer, More Convenient, More Economical at Louisville, Ky. 


mand for chlorine at the 

Louisville Water Purifica- 
tion Plant throughout the past 
thirty-five years, changes in 
chlorine containers and feeding 
equipment have been made peri- 
odically as fast as these improve- 
ments have been developed. The 
latest change made was in the 
prechlorination equipment 
wherein a l-inch pipe line 1,000 
feet in length was installed to 
carry liquid chlorine from a sin- 
gle unit tank car to the chlorina- 
tors. This line was completed 
and put in service in September, 
1947, after which time it was in 
use continuously for the last 
three months of 1947. 


Some of the Details 

Some of the details of this in- 
stallation are shown in the three 
accompanying photographs and 
one detail drawing. Fig. 1 shows 
one of the 16-ton single unit cars 
of chlorine spotted on the side- 
track which is an extension of 
our chemical unloading track, 
from which also lime, soda ash 
and alum are unloaded from cars 
by means of an “Airveyor” for 
our new softening plant. This 
track connects with and runs par- 
allel to the double track mainline 
of the Cincinnati Branch of the 
Louisville and Nashville R.R. A 
chain link fence 10 ft. high and 
75 ft. long with gates at the en- 
tering end makes an enclosure 
large enough to store two 16 or 
30-ton chlorine cars within it. 
The fence gates are kept closed 
and locked at all times except 
when switching cars. This is 
done to insure against vandalism 
or tampering with the car valves 
or exposed chlorine pipe connec- 
tions. 

Fig. 2 is a close-up of the 
valve-dome of the car and shows 
the method of connecting to the 
l-inch pipe which carries the 
liquid chlorine 1,000 feet to the 
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point of application. In the valve- 
dome of the car are four valves, 
two of which supply gaseous 
chlorine and two _ supplying 
liquid. We connect to one of the 
liquid valves by means of 1-inch 
extra heavy nipples and ells with 
threaded joints, and from these 
to a semi-flexible steel expansion 
loop. This loop is connected, in 
turn, by means of Vogt ammonia 
flanges to the stationary 1l-inch 
pipe line which rises from the 
ground at a point 8 feet off of 
track center and is fastened to 


the vertical steel post seen be- 
side the track. A new develop- 
ment in the form of a flexible 
armored hose will soon replace 
this semi-rigid steel loop. 

Near the point where the 1- 
inch chlorine pipe enters the 
ground adjacent to the car is a 
valve vault. In this vault is lo- 
cated a l-inch Vogt No. 3045 
ammonia type shut-off valve. 
This valve is necessary to retain 
the liquid chlorine in the line 
while changing cars. From this 
point the pipe line continues un- 
derground in a shallow slab cov- 
ered concrete channel for a lin- 
eal distance of 107 feet in which 
it rises about 30 feet in elevation 
above the car level to the top of 
the reservoir bank. In this chan- 
nel] the pipe is carried on a series 
of 1x%% in. flat steel chairs on 10 
in. centers to keep it off the bot- 
tom. The channel is drained from 
the low end at the railroad ditch. 
Design details are shown in the 
accompanying sketch—see Fig. 4, 
lower right.” 








L 





Fig. 1—Single Unit Chlorine Tank Car Berthed in Its Special Enclosure 
Large Enough for Two Cars 


(16 tons of chlorine in one package hooked up with a single connection.) 
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Fig. 2—Close-up of Tank Car Connection 
(Semi-flexible loop section connects car to 1000 ft. run of 1-inch steel pipe, with 
welded joints, delivering liquid chlorine.) 


At the top of the reservoir 
bank the conduit ends and the 
pipe runs under a sidewalk and 
a massive stone coping, which 
supports a heavy cast iron orna- 
mental fence that runs around 
the reservoir. At this point the 
pipe is brought up with bends 
and fastened to the inside of the 
cast iron fence posts with pipe 
clamps. 


Fig. 3 shows how the pipe is 
supported above ground on the 
inside of the fence and also 
shows one of the two large ex- 
pansion loops supported by angle 
iron supports. The pipe runs 
about 800 feet along this fence 
and extends about 100 feet fur- 
ther into the reservoir gatehouse 
where the chlorinators are lo- 
cated. No insulation is required 
on this pipe. 


Safety Compression 
Chamber 


Inside the gatehouse the pipe 
is connected by a tee to a 150 
lb. inverted chlorine cylinder 
mounted in a tight wooden in- 
sulated box. Inside this box are 
two 100 watt lamps to furnish 
sufficient heat to keep the cylin- 
der full of gaseous chlorine. This 
is done so that the cylinder 
serves aS a compression-expan- 
sion tank to preclude possible 
development of hydrostatic pres- 
sure and to cushion or absorb 
any undue pressure caused by 
the hot sun heating the line and 
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expanding the liquid chlorine. 
This might happen either when 
the line is shut off while full of 
liquid or when very little chlo- 
rine is being drawn through the 
chlorinators. From the expan- 
sion tank the l-inch pipe runs 
directly to the automatically 
operated and electrically heated 
evaporators which serves two 
2500 lb./day chlorinators. 


All pipe used in the chlorine 
line is extra heavy steel with all 
joints welded, except at the ex- 
pansion loops where l-inch Vogt 
No. 334 ammonia flange connec- 
tions are used. 


When this installation was be. 
ing designed, we had had no 
previous experience in piping 
liquid chlorine and could find 
very little information from 
other sources. However, we f.- 
nally were able to obtain the de. 
sired information from our chlo- 
rine suppliers, the Diamond A). 
kali Co. of Painesville, O. When 
the line was completed and test- 
ed with air pressure, no leaks 
were found in any of the joints. 
The line was tested and blown 
out with 100 P.S.I. air pressure. 
No attempt was made to blow 
out the line with dried air before 
the chlorine was finally admitted 
to it. 


One feature of these long lines 
carrying liquid chlorine is that 
they can be filled with liquid 
very quickly, but in case of ne- 
cessity, they can only be slowly 
emptied through the chlorina- 
tors at usual rates of draft. This 
line, being 1l-inch in diameter 
and 1,000 feet long, holds 5.45 
cu. ft. of liquid, which weighs 
91.46 lbs. per cu. ft., or a total 
of 500 lbs. of liquid chlorine. At 
a feeding rate through the ma- 
chines of 3,000 lbs. per 24 hours 
(which we average) it would re- 
quire about four hours to ex- 
haust the line. 


Increase In Chlorine Use 
Justifies Change 


For several years before this 
installation was made these pre- 
chlorinators were supplied from 












































Fig. 3—A Stretch of the Exposed Liquid Chlorine Line Along the Reservoir Wall 
(One of the two expansion loops in the 800 ft. run appears in the foreground.) 
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Fig. 4—Details of Expansion Cylinder and Insulated Chamber. Also 


one-ton containers. This experi- 
ence showed that this method 
was time consuming and _ in- 
volved much labor. The long 
truck hauls of many ton contain- 
ers, one at a time, from railroad 
spur to point of application a 
mile away, including loading and 
unloading and the many connec- 
tions and disconnections of cylin- 
ders to pipe line, would natural- 
ly be more expensive (also more 
hazardous) than hooking up one 
16 or 30 ton single unit car. 


During the last three months 
of 1947 we used 200,000 Ibs. of 
chlorine from single unit cars. 
This is equivalent to 100 one-ton 
containers. The saving of labor 
and trucking on these 100 one- 
ton containers amounts to $440. 


The saving in cost of the bulk 
chlorine in tank cars is $6 per ton 
or $600 for the 100 tons used. 
The total saving, therefore, for 
the 100 tons in three months is 
$1,040 which is quite a neat sum 
on a total investment for the in- 
stallation of $3,425. 


One-Ton Containers vs. 
Single Unit Tank Cars 


One suggestion from several 
sources while the installation 
was being made caused us some 
concern. This was that it might 
be rather dangerous to store and 
use such large quantities of chlo- 
rine in the midst of a rather 
closely built-up residential dis- 
trict as that in which we are lo- 


Details of Pipe Line Channel. 


cated. Our reaction to this 
thought is that we have for many 
years stored and used as much 
chlorine in multi-cylinder units 
as we are now using in single 
unit cars. Besides this, we were 
formerly risking more serious ac- 
cidents by hauling hundreds of 
ton containers throughthe 
streets on motor trucks. 

As a result of our experience 
with this installation so far our 
conclusion is that for any plant 
which uses sufficient chlorine, 
and has or can provide the 
spur track required, it would be 
well to explore the possibility of 
changing from one-ton contain- 
ers to single unit cars contain- 
ing chlorine. 
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STRAIGHT FROM OUR READERS 


—What They Tell Us About— 
Leaks in Water Mains 


WENTY-SEVEN water 

works superintendents in as 

many cities have answered 
questions for us on the subject of 
leaks in bell and spigot joints and 
31 men reported on split or broken 
mains. The sizes of the cities ques- 
tioned on bell joint leaks varied 
from one having 5 miles of mains 
to one with a distribution system 
of 4,427 miles. In these 27 cities 
the total length of mains was 10,- 
400 miles. 


The average number of bell 
joint leaks per year on these sys- 
tems varied from zero to 189. 
While the largest number of leaks 
per year occurred on the longest 
system, the city without leaks had 
281 miles of mains. 

On the average, there is one leak 
per year for every 16.3 miles of 
mains, including the lucky city of 
Riverside, Calif., where L. W. 
Grayson reported no leaks in ten 
years. 

The poorest record, or the 
greatest number of bell joint leaks 
per mile, was in a little town with 
9 miles of mains where one break 
occurred every two miles each 
year. 

Of the twelve cities with more 
than 100 miles of mains, the leaks 
averaged one to every 20 miles, 
varying from no leaks to one every 
3.1 miles. The best record in the 
eleven cities (having leaks) in this 
group was less than one leak in the 
132 mile system. Next best was 
one leak in every 73 miles. 


How Bell Joint Leaks 
Are Repaired 

Of the 26 cities where leaks oc- 
curred, all of them use recaulking 
as one method of repair. Fourteen 
cities of the group also use bell 
joint clamps for repairs, and nine 
systems use other methods of re- 
pair as well. 

These other methods of repair 
include special creeper band 
clamp; replacement with screw 
gland pipe; cutting out and put- 
ting bell in with a sleeve; burning 
out joint and rerunning; recaulk- 
ing and reinforcing with cement; 
tightening flange bolts; and using 
hair lead for caulking where the 
leak is small. 
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Special Precautions 

Special precautions are taken 
to prevent leaks in at least five 
particular locations. In answer to 
the question, the results were as 
follows: 


a—Under heavily travelled 

highways — 19 out of 27 
b—In the business section — 14 out of 27 
ce—Under or near railroad tracks— 24 out of 27 
— 14 out of 27 


d—On bridge lines 
— 14 out of 27 


e—Near new construction 

Some of the replies to this ques- 
tion were more specific. In Seneca 
Falls, N.Y., S. N. Pratt uses cas- 
ing near or under railroad tracks 
and Dresser couplings on bridge 
lines. In Northampton, Penna., J. 
C. DeGroot uses encasement un- 
der railroad tracks and expansion 
joints on bridge lines. 


J. P. Price at Warren, O., uses 
Class 250 pipe on heavily travelled 
highways and in business section ; 
sleeves under railroad tracks, 
Leadite joints on bridge lines; and 
extra bracing near new construc- 
tion. 


At Raleigh, N. C., E. M. John- 
son uses bell joint clamps under 
highways, railroads, etc.; R. W. 
Reynolds at Palm Beach, Fla., uses 
extra cover under highways and in 
business section; and E. W. John- 
son of Minneapolis has pipes un- 
der railroads encased in con- 
crete while on bridge lines the 
pipes are insulated. 


Split or Broken Mains 

Thirty-one cities answered 
questions on leaks from split or 
broken mains. These cities, whose 
distribution systems ran from 2 to 
3914 miles, were not the same 
cities queried on bell and spigot 
leaks. 


In these 31 cities with a total of 
7,160 miles of mains, leaks from 
split mains occurred, on the aver- 
age, once to every 21.1 miles. Four 
cities had no leaks from split 
mains; one of these systems is 28 
miles long, and the others 8, 5, and 
3 miles. 


Worst conditions were indi- 
cated by 35 breaks in 15 miles of 
pipe, and best condition (besides 
those having no breaks) was one 
break for every 184 miles of mains. 


Of the eight cities with more 
than 100 miles of mains, the 


breaks averaged one per year for 
each 29.6 miles of pipe. 


How Split Mains Are 
Repaired 

Of the 31 cities answering our 
query, 27 use mechanical split re- 
pair sleeves and 15 cut out see. 
tions and replace in some jp- 
stances. In Chicago B. W. Cullen 
reports that the regular procedure 
is to cut out and replace the bro- 
ken section, but mechanical split 
sleeves are used in approximately 
10 per cent of the cases. In the 
other 207 breaks reported, 114 
were repaired with mechanical 
split sleeves and 93 by replacing 
with new section, and most of the 
latter were long splits. 


In the cases where the broken 
section is cut out, nine superin- 
tendents report that the new sec- 
tion is joined up with mechanical 
coupling and 17 report using a 
solid sleeve for this purpose. 


Nineteen of the 27 cities using 
mechanical split repair sleeves 
find that the use of these sleeves 
shortens the repair time, while 
Ray Walker in San Fernando, 
Calif., reports having trouble with 
these sleeves. The other seven men 
reporting made no comment on 
this question. 


We are indebted to all of the 
water superintendents who took 
the time to answer our question- 
naires, and we appreciate the yes 
and no answers just as much as we 
do the extra information volun- 
teered by those we have quoted 
above. 





Sol Pincus Opens 
Consulting Office 


Sol Pincus, former sanitary en- 
gineer with the U. S. Public 
Health Service, and more recently 
deputy commissioner and senior 
sanitary engineer with the New 
York City Dept. of Health, has 
announced the opening of his 
office for the practice of sanitary 
engineering, public health investi- 
gations, and reports, following his 
retirement from the New York 
City Dept. of Health. 

His office will be located at 1 
Park Place, New York 7, N. Y. 
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OPERATION OF SMALL 






FILTRATION PLANTS 


called the refining part of the 

process of a purification plant. 
Their function is to strain or filter 
out the fine and lighter particles of 
floc and bacteria which carry over 
from the settling basins. 

There are two types of filters, slow 
sand and rapid sand. Slow sand filters 
operate at a rate of two to ten million 
gallons per acre per day and the rapid 
sand 125 million gallons per acre per 
day. 


Slow Sand Filters 


Slow sand filters were developed 
first and were used for clarification 
only, no attention being given to re- 
duction in bacteria, since it was some 
years later before it developed that 
there was a reduction in bacterial con- 
tent of the water and a consequent 
reduction in intestinal diseases among 
persons using filtered water. 

The slow sand filter is not adapted 
to handle waters high in turbidity un- 
less provision is made for clarification 
by means of settling basins either with 
or without chemical treatment. The 
filters themselves are relatively large 
in area varying from one-third to one 
acre. Apparatus has been developed 
for washing the sand in place and is 
quite satisfactory and saves consider- 
able manual time and labor. Manual 
labor, at first, was the only method for 
keeping the sand in good condition. 
When land costs required for slow 
sand filters are taken into considera- 
tion as well as flexibility of the plant, 
however, rapid sand filters have proved 
the more satisfactory method of han- 
dling the average surface water, being 
more adaptable to sudden changes. 
The depth of sand in slow sand 
filters varies from 24 to 40 inches and 
the effective size from .30 mm. to .46 
mm. with a uniformity coefficient from 
about 1.60 to 2.7. The usual gravel 
depth is 12 inches. The head of water 
above the sand should be approxi- 
mately five feet. The underdrain sys- 
tem is designed to draw water evenly 
irom the whole area of the filter and 
the rate of flow is generally controlled 
by the manipulation of gate valves 
once or twice a day. 


Prose constitute what may be 


V. Filters 


(The Fifth of a Series of Articles) 
by 
A. E. CLARK 


General Manager 
NASHVILLE SUBURBAN UTILITY DISTRICT 
NASHVILLE, TENN. 





The Author 


Rapid Sand Filters 


Rapid sand filters are designed in 
units varying in size from the very 
small filters to 4,000,000-gallons-per 
day units in the larger plants. Based 
on a rate of 2 gallons per square foot 
per minute this would mean that a 
filter for 50,000 gallons per day would 
have a sand area of 20 square feet 
while a 4,000,000 gallon unit would 
have a sand area of 1,400 square feet. 


The underdrain or collecting system 
is most important because it serves 
the purpose of collecting the filtered 
water as well as distributing the wash 
water. It must be so designed that 
the water will be drawn evenly from 
the whole area of the filter and the 
wash water distributed in the same 
way. The underdrain system can con- 
sist of a series of laterals taking off a 
header with strainers placed at inter- 
vals along the tops of the laterals and 
header. This method is rarely used 
now. When the above system is used, 
the so-called perforated laterals are 
used in the place of strainer heads. 
The perforations are on the lower por- 
tion of the lateral at about 30 degrees 
from the vertical and _ staggered. 
Strainer heads are only used along 
the header. In the false bottom type 
of construction strainer heads are then 
used and spaced at proper intervals 
for even distribution of the water. A 
number of patented filter bottoms 
have been developed and are very 
satisfactory. The final objective of 
all filter bottoms is even distribution 
of the water and small loss of head, 


The gravel is built up over the un- 
derdrain system and consists of 
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graded layers varying in size from 3 
inch to about 1/16 inch with the 
largest size on the bottom and placed 
in layers to the smallest at the top, 
varying from 12 to 18 inches in depth 
depending on the type of filter bot- 
tom used. The gravel serves two 
purposes (1) to prevent sand from 
getting into the underdrains and (2) 
to help distribute the wash water. 

The sand varies in depth from 24 
inches to 30 inches with the latter 
depth the more popular. The effective 
size varies from 0.33 mm. to 0.50 mm. 
and the uniformity coefficient from 
1.50 to 1.65. The present tendency is 
toward a larger sand and this has 
come about through more efficient 
settling, thus lightening the load on 
the filters. Crushed anthracite coal 
is used in the place of sand in a num- 
ber of places and reports on its use 
have shown it to be quite satisfactory. 

The wash water troughs are usually 
constructed of concrete or metal, 
spaced 5 to 7 feet apart so that wash 
water will not travel a greater dis- 
tance than 2.5 to 3.5 feet. The free- 
board is usually 30 inches. 

Five valves are required for each 
unit, influent, effluent, wash water, 
drain, and filter to waste or rewash. 
Loss of head gauge and controller are 
essential equipment for each unit and 
more recently sand expansion gauges 
are being installed. The gauges are 
either indicating or indicating and 
recording. In the smaller plants the 
valves are usually hand operated while 
in the larger plants they are hy- 
draulically operated and all operations 
of control are handled from a control 
table in front of each filter. 

Wash water is supplied by gravity 
or pumping and should be sufficient 
to give the sand expansion required 
for proper washing. Filtered water 
from the filters flows to the clear well 
which should be large enough to care 
for fluctuations in consumption and 
should be covered. 


Operation 

The operation of filters follows 
more or less a routine pattern. The 
maximum loss of head is determined 
and this will govern the time of wash- 
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ing. Checks of the loss of head on 
the filters are made at regular inter- 
vals and when it reaches the prede- 
termined figure the filter or filters are 
washed. If allowed to operate too 
long after reaching the maximum loss 
of head, a negative head may be built 
up which, if allowed to continue can 
cause trouble. 

The washing of filters should be 
done carefully and operators should 
be thoroughly trained in this pro- 
cedure. Considerable damage can be 
done if care is not exercised when ad- 
mitting the wash water. The wash 
water rate should be brought up to 
the maximum slowly and when there 
is entrained air in the sand and gravel 
most of it should be allowed to work 
out before applying the wash water 
which should be done slowly. The 
wash water rate is roughly 15 gallons 
per square foot per minute and varies 
according to local conditions, but in 
general a 50 per cent expansion of the 
sand should be obtained. The quan- 
tity of wash water required to give 
this expansion varies with the season, 
in other words, varies with the tem- 
perature. There may be times when a 
greater or lesser expansion is required 
and this must be determined by the 
operator. 

Washing of a filter should be con- 
tinued until the wash water is clear, 
and in connection with the accepted 
method of washing filters, the de- 
velopment of surface wash has been 
a big advance in keeping the sand in 
a clean condition. Again depending on 
local conditions, it is found that some 
waters are more prone to form mud 
balls than others. These are usually 
small, but sometimes are greater 
than 4% in. in diameter, are trouble- 
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some and if not eliminated may prove 
quite costly. The use of surface wash 
of the proper type will usually keep 
the sand free of these mud balls and 
practically all plant designs now in- 
clude provision for surface wash. If 
surface wash is not available then 
other means must be provided to 
eliminate them or keep them to a 
minimum. 

The use of lime fed into the influent 
line from the settling basins to the 
filters will solve this problem. The 
dosage required will vary, but will 
probably be about 0.5 gpg. Another 
method which can be used, say once 
each month, is to hand-wash the sand 
using a fan tail nozzle and water pres- 
sure at about 75 psi. This method has 
proved effective in keeping the small 
mud balls ata minimum. Other treat- 
ment methods which are satisfactory 
are sulfur dioxide, chlorine, and 
caustic. These, however, are tem- 
porary measures. 

A practice should be made of check- 
ing the sand at regular intervals after 
washing. Another practice which is 
helpful in checking for hard spots 
which indicate a partially clogged un- 
derdrain is to use a pole while the 
filter is being washed. It should go 
to the gravel easily, but if there is a 
portion of the underdrain clogged, 
then the sand above it will not rise, 
and this condition will be readily de- 
tected by the pole. 

In some cases, pressure filters are 
used. Their construction is similar to 
the rapid sand filter, but in place of 
operating by gravity they work under 
pressure. They have the disadvantage 
of not being easily inspected and un- 
less the water to be filtered is rela- 
tively clear, their effectiveness is low. 


Maintenance and Control 

When hydraulically operated valves 
are used, keep the stuffing boxes Prop- 
erly tightened especially if oil is yseq 
for operation. Keep all valves in gooq 
operating condition and keep all leaks 
at a minimum. If trouble is expe. 
rienced with a valve, repair it immedi. 
ately. 

Check the gauges regularly and if 
not operating or recording correctly 
it should be fixed immediately since 
it is difficult to get dependable resylts 
without the loss of head and rate of 
flow gauges. 


Use of the Baylis turbidimeter wil] 
detect small quantities of turbidity 
passing through the sand, which 
might indicate trouble in the sand bed 
itself or improper coagulation. A test 
for alum is given in “Standard Meth- 
ods” and this will indicate the effec. 
tiveness of the filters in removing all 
the floc. 


Sand coating sometimes occurs 
from manganese, which gives the sand 
a slick appearance and a color about 
as black as coal. This condition has 
been found, among others, where the 
raw water supply contained the wash- 
ings from phosphate mines. 


Proper operation and maintenance 
of the filters is a most important part 
of an operator’s job. Maintenance 
should not be a strictly routine pro- 
cedure of only washing. Good opera- 
tion calls for checking sand and 
gauges and determining the cause if 
trouble starts to develop. Causes of 
trouble should be corrected immedi- 
ately. Such action on the part of an 
operator will save not only trouble 
but time and money. 


FROM METER READER TO COMMISSIONER 


On January 10, 1924, a bright and 
good looking lad entered the employ of 
the Department of Water and Sewerage 
of Shreveport, La., as a meter reader. 

Because of his courage, active interest 
in the work assigned him, and the 
manner in which he went about his work, 
he was rewarded with an advancement 
at the first opening. This opportunity 
presented itself when the young man, 
Joseph C. Pratt, was given a chance to 
prove his worth in our Engineering De- 
partment, which is charged with keep- 
ing records of mains laid in the water 


Amiss, 
La., 
to 


*Excerpts from a letter from Thos. L. 
Supt. of Water & Sewerage, Shreveport, 
and the oldest known continuous subscriber 
Water & Sewage Works. 
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By TOM AMISS* 


and sewer system, in addition to design- 
ing, estimating and general engineering 
activities. 

When Jo Pratt left the employ of 
the city in April, 1943, to enter the 
Navy as a volunteer at forty years of 
age, he was in charge of the Engineering 
Department. Completing his tour of 
duty in the Pacific theatre, he received 
his discharge in October, 1944, and re- 
turned to Shreveport. Encouraged by 
the experience he acquired in the Sea 
Bees during the war, plus his long time 
service in the Department and encour- 
aged by his friends, he offered his serv- 
ices to the city as Commissioner of Pub- 
lic Utilities, subject to the action of the 
voters of Shreveport. He was elected, 


receiving a heavy majority over three 
other contestants, and took office in 
November, 1946, as executive head of 
the Department of Public Utilities of the 
City of Shreveport, thus becoming my 
superior officer 

He lost no time in assisting me in 
ironing out the inefficiencies existing im 
the Department and promptly approved 
a $2,000,000 improvement plan for our 
water and sewer system, which plan was 
badly needed at this time. 


I am happy to now be serving under 
one of my boys who made good. In fact 
I am very proud of our new boss who 
started at the bottom, and all indica- 
tions point to a very successful four year 
term. 
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MILWAUKEE UNCOVERS OLD 
WOOD PIPES 


THEN the Water Dept. of 
\V the city of Milwaukee was 
laying some new cast iron 
water mains on Wisconsin Ave. 
last year, the workmen uncovered 
some old wooden water pipes that 
predated the city water system. 


According to J. P. Schwada, 
City Engineer, the original dis- 
tribution system of Milwaukee 
was made of cast iron pipe and 
constructed in 1872 when Milwau- 
kee contained a population of 


100,000 persons. Previous to that | 


time citizens obtained their water 


from numerous springs and wells, 4% 


or from the river water, and these 
water supplies apparently were 
delivered in the wood pipes which 
were found on the street then 
called Spring Street. The city it- 
self never used any wood pipe for 
its lines and these wood pipes 
probably are old private supplies. 
There are no available records on 
the various wood pipes laid, but 
it is assumed that they were laid 
sometime prior to 1882 and prob- 
ably are at least 75 years old if not 
older. 


Old Pipes of Tamarack 


All the pipes found were of the 
same size, 6 in. approximately out- 
side diameter with a 2 in. diam- 
eter hole in the center. The pipe 
was tamarack wood chosen prob- 
ably because of its lasting quali- 
ties, its cheapness, and its obtain- 
ability in that area. The bored cen- 
ter was 2 in. in diameter and ap- 
parently had been bored by hand, 





By JOHN E. HUBEL 
MILWAUKEE, WISC. 
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Section of Tamarack Pipe Dug up in 
Milwaukee 


using a ship’s augur. Lengths of 
pipe are approximately 6 ft. No 
doubt in drilling the pipe advan- 
tage was taken of the center rot 
very common with tamarack as 
the drilling seemed to follow the 
grain very closely. 


The use of best quality hand 
made wrought iron in the making 
of joints plus the lasting quality 
of tamarack wood probably ac- 
counts for the present good condi- 
tion of the specimen. No doubt the 
local foundry made the special 
castings and forgings. The spigot 
end of each pipe was tapered to 
a minimum thickness of 4 in. 
The bell end was reamed out to 
form a cone so that the overlap 
on the spigot was approximately 
5 in. The bells were reinforced 





| with iron rings and had a cross 


section of 1 in. by 114 in. and a 


| minimum diameter of 434 in. The 
_ band ring was made with a slight 


taper to permit driving to a tight 
fit over the bell. These rings pre- 
vented splitting when the spigot 
was driven into the bell. The tight- 


| ness of the joints depended on the 


accuracy of the workmanship in 


_ shaping the pipe and the swelling 
| of the wood caused by the water. 


Lead Connection 


One connection to the wooden 
main was found. This was a one- 
inch diameter lead pipe which had 
a wall thickness of slightly over 
1/16 in. The connection to the 
main was made by drilling a hole 
having the diameter of the outside 
of the lead pipe; a wood plug hav- 
ing a hole through its center was 
driven into the lead pipe to make 
a tight fit with the wooden main. 


The pressure of this water sys- 
tem which apparently existed for 
some 30 years was undoubtedly 
very low. The mains were laid 
with a five to six ft. cover: 


Mr. Schwada believes that these 
pipes supplied water from springs 
located where the present North 
Western Mutual Life Insurance 
Building now stands. Some two 
miles distant once stood a hotel 
which advertised that it was the 
only hotel with running spring 
water for its guests. Undoubtedly 
the water came through the tama- 
rack pipe. 




















Piece of Wood Pipe, Lead Connection, and Iron Band 
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Bell and Spigot Joint and Lead Connection 





N.J. SECTION WINTER LUNCHEON 
AT RED BANK, N.J. 


Recreational Use of Watersheds Discussed 


five members and guests of 

the New Jersey Section of 
A.W.W.A. gathered for lunch at 
the Molly Pitcher Hotel in Red 
Bank, N.J., on the Shrewsbury 
River. Following lunch, an after- 
noon program was devoted to pa- 
pers and discussions on Recrea- 
tional Uses of Watersheds. The 
afternoon session was presided 
over by Richard E. Bonyun, Gen. 
Supt., Passaic Valley Water 
Comm., Paterson, N.J., and the 
lunch by Section Chairman Ed. D. 
Sheehan, Supt. Water Dept., Cam- 
den, N.J. 


Mr. Bonyun introduced the ses- 
sion by quoting from comments 
on the subject made at a similar 
symposium in 1940 after which 
the first paper was presented on 
Picnic Areas on Watersheds by 
Thomas Byrne, supervisor of the 
Newark Watershed. On this wa- 
tershed of 40,000 acres of which 
90 per cent is municipally owned, 
there are still 1700 persons living 
on private lands. 


Although permits for picnick- 
ing are not granted, there are 
three picnic areas where the pub- 
lie may picnic without permits. 
Hunting and fishing are prohib- 
ited officially, but private dwellers 
are allowed to hunt without per- 
mission ; a winking at rules which 
pays off in good will, help in fight- 
ing forest fires and reporting of 
general conditions of the area. 


Warren W. Currens, Supt. of 
Filtration, Passaic Valley Water 
Com., Little Falls, N.J., also spoke 
on the subject of picnic grounds, 
saying that they depended on the 
filter plant to protect the water 
supply but did try to prevent the 
use of the river by bathers and 
boaters. 


O: a wintry Feb. 11, eighty- 


Bathing Pools 


On the subject of Bathing Pools, 
M. Warren Cowles, Hackensack 
Water Co., had this to say: Clear 
streams, small ponds, and lakes 
are a focusing point for persons 
desiring to swim, and although 
reservoirs in the mid-west permit 
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bathing, the Hackensack authori- 
ties believe it is improper to locate 
outdoor pools on main tributary 
streams or even the smaller feeder 
streams. On the other hand, out- 
door pools may be permitted if the 
water is filtered and chlorinated, 
and if facilities are provided for 
the treatment of water from the 
scum gutters and the filter back- 
wash. 


Mr. Cowles also called attention 
to the State Sanitary Code of New 
York which now provides a bac- 
teriological standard for water on 
bathing beaches. Such a code does 
not exist in New Jersey. 


Parks 


The Essex County Park Com- 
mission has but a small police 
force to watch over and control 
the recreation of some 1,800,000 
persons a year. The operation of 
this park was described by L. S. 
Wilsey, who told of the control ex- 
ercised over this 2000 acre area 
where full facilities are provided 
for camping, hunting, archery, 
skiing, horseback riding, and 
bathing. 


Real Estate Developments 


“Other things being equal the 
sanitary quality of a water is in- 
versely to the population on the 
area of runoff,” according to Wil- 
lard Mallalieu, San. Engr. Jersey 
City Bureau of Water. For that 
reason real estate developments 
should be restricted to protect wa- 
ter supply. In Wisconsin the sani- 
tary engineer must anticipate pol- 
lution from real estate develop- 
ments, but in New Jersey he has 
no such responsibility. 


Fishing in Reservoirs 


“Fish in a reservoir are a real 
source of attraction to trespass- 
ers,” said Dr. Thurlow C. Nelson, 
Chairman of the Water Policy and 
Supply Council of the Department 
of Conservation Dept. of New Jer- 
sey. “You can do as the North 
Jersey Dist. Water Supply Comm. 
does”—have the fish netted at reg- 


ular intervals or issue permits tp 
a limited number of people. 


Dr. Nelson described how Cajj. 
fornia appoints deputy game com. 
missioners at $1 a year to help 
watch for fish and game viol. § 
tions; perhaps this is the solution 
in other states. 


The metropolitan area in New 
Jersey has the heaviest chemical 
industry in the country and 
wastes from these industries make 
many waters generally unfit for 
fishing. 


L. G. McNamara, of the Divi. 
sion of Fish and Game of New 
Jersey State Dept. of Conserva- 
tion also spoke on fishing in reser- 
voirs, and a paper by David Y. 
Auld, Superintendent, Water Di- 
vision, Washington, D.C., o 
Playgrounds Over Filters and 
Reservoirs in City Areas was 
read by James E. Garratt, Des. 
Engr., Div. of Water, Newark. 


Discussion 


The discussion of these papers 
was opened by Harry E. Jordan, 
Exec. Secy. A.W.W.A., New York 
City, who said that the handling 
of problems of recreational areas 
on watersheds was one of the im- 
portant features of public rela- 
tions. Regarding playgrounds o 
reservoirs, Mr. Jordan recalled 
that in London water reservoirs 
have tennis courts on top of them, 
a condition which has no effect on 
the water supply. 


Mr. Jordan said that the auto 
mobile has introduced a new fat- 
tor into the problem of watershed 
trespassing and that the keeping 
of water unpolluted by recreation 
al pursuits was no longer a simple 
one. Jordan suggested that water 
works executives adopt a plan to 
cooperate with recreational al- 
thorities in which each assumes 
the responsibility for whatevel 
public use can be made of the re 
ervoir areas. 


Discussions of various phase 
of the topics were also given by 
a dozen or more of the members 
present. 
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where Mr, hocks Gis tmicty ale ao: Left: Manganese coated sand (note grain at the center with some of coating 


erator, 


removed) ; Right: clean sharp sand 
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SOME PRACTICAL ASPECTS OF CHLORINATION AND 








Simple Syntron Dry Chemical Feeder Used for pH Adjustment by Either Lime or 


Soda Ash 
(Note clever home-made vortex type of solution pot) 


The authors’ experiences indicate 
that chlorination beyond the break- 
point, coupled with a sufficient de- 
tention period, activated carbon, 
sand filtration, and regulated post- 
chloramination with some form of 
corrosion control, will give a coli- 
form-free product acceptable as a 
domestic water supply. The elective 
use of alum during periods of high 
raw water turbidity, to assist in the 
mechanical handling of the silt load, 
has been found practical and eco- 
nomical. 


Save on Alum 


Under the above operating technic 
excellent results have been obtained. 
The practicability of elimination of 
alum as a routine chemical additive 
has been particularly gratifying. 
Substantial dollar savings have been 
made by using alum only to the ex- 
tent required to lower turbidity and 
color without regard for bacterial re- 
ductions. The direct cost of the co- 
agulant is saved. In addition, an 
equivalent quantity of alkali, i.e., 
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lime or soda ash, for pH adjustment 
has been saved. Moreover, length- 
ened filter runs account for real 
economy in the use of wash water. 
The resulting conclusion is evident, 
viz.: Use coagulant only if it is re- 
quired to control the turbidity or 
color of the plant effluent. With 
chlorination now possible at a high 
level, the days of trapping bacteria 
in a gelatinous floc are over. 


Without the use of added coagu- 
lant there still appears to be sub- 
stantial flocculation in some waters 
with high pre-chlorination (with at- 
tendant oxidation) and sedimenta- 
tion. Organic complexes of iron and 
manganese, which may be dispersed 
as colloids, are oxidized and precipi- 
tated. Iron appears to floc under 
these conditions and manganese 
most certainly does not pass the 
filters. In this latter connection it is 
mentioned here that manganese coat- 
ed sand is an effective contact bed 
for the removal of residual man- 
ganese existing in solution. This 
phenomenon has been noted in many 





COAGULATION 


plants, especially those situated Near 
coal mining sections of the country 


Where a coagulant must be ée 
pended upon for the reduction o 
color and turbidity, many factor, 
affecting the proper coagulation of 
the raw water must be considereg 
such as plant operation and charac. 
ter of the water, viz., temperature 
alkalinity, pH, free carbon dioxide 
and hardness. 


Removing Colloids 


The dose of coagulant requireg 
will vary from 0.20 grain per gallon 
to as much as 12 grains. Two filter 
plants whose water sheds are byt 
two miles apart treat waters which 
are identical as far as chemical 
analyses reveal, yet one requires ap 
average annual dose of 3 grains per 
gallon of alum while the other uses 
but 0.90 grain. The difference has 
been ascribed to the manner in which 
the impurities exist in the raw water 
and are apportioned between states 
of solution, suspension, or colloidal 
dispersion. Among the three, the 
colloidal matter seems to be the most 
troublesome. 


It is stated that for the most part 
colloids exist in aqueous dispersions 
associated with a positive or nega- 
tive polarity of varying intensity 
depending upon the _ environment. 


There are, in nature, more colloids 
bearing a negative charge as the 
common condition, and for some raw 
waters it appears that a buffering 
action exists which prevents the 
complete hydrolysis and flocculation 
of alum. This may be a type of pro- 
tective colloidal action. When col- 
loidal particles bearing positive 
charges are present with negatively 
charged particles carrying an equal 
number of negative charges, neu- 
tralization occurs and coagulation is 
made possible. The pH at which this 
neutralization takes place is referred 
to as the “isoelectric” point. High 
residual alumina in filtered water 
may thus be traced to colloidal in- 
terference. Sometimes all the sus- 
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nded solid impurities will be re- 
moved by the alum floc, but the col- 
joids will remain. 


Colloidal interference may, at 
Nonth Turbidity Color pH 
ts oh eben 25 20 7.2 
oy eke eenens 30 35 71 
August EONS 50 35 6.8 
September aaqgaekne 35 35 7.4 
October «---+++++es = —- v6 
November .----++++> 2 7.2 
December aeaeee cco 30 73 


times, be overcome by the addition 
of larger doses of alum, or alum in 
conjunction with other chemicals 
such as aluminates or silicates which 
will shift the pH of the isoelectric 


point. 


Color Removal and 
Alum Dosage Control 


Color in water, being mostly col- 
loidal in character, is often difficult 
to remove. Usually, the best coagu- 
lation is obtained at low pH values. 
Consequently, more alkali must be 
used subsequently for corrosion con- 
trol. It has been noticed on various 
occasions that when an alkali, such 
as soda ash, was added after filtra- 
tion (for corrosion control), color 
return was observed at the resulting 
higher pH. 


MIT. Establishes the Sedg- 
wick Laboratories of 
Sanitary Science 


The Mass. Institute of Tech- 
nology has established the William 
Thompson Sedgwick Laboratories 
of Sanitary Science as its latest 
addition to the facilities of the De- 
partment of Civil and Sanitary 
Engineering. The new laboratories 
include facilities for sanitary en- 
gineering, sanitary chemistry and 
research, and sanitary bacteri- 
ology and research. They are de- 
signed to meet modern education- 
al procedures in the teaching of 
sanitary engineering and to pro- 
vide facilities for study of chem- 
ical and biochemical reactions 
which take place in the treatment 
of water, sewage, and industrial 
wastes. 

At the dedication exercises, Dr. 
John B. Wilbur, head of the De- 
partment of Civil and Sanitary En- 
gineers, presided, while Dr. Sam- 
uel C. Prescott, dean of science 
emeritus and formerly professor 
of industrial biology, described 
the work of Professor Sedgwick. 
Arthur D. Weston, chief engineer 
of the Mass. Dept. of Public 
Health, spoke as did Dr. Gordon 
M. Fair, dean of engineering of 
the Harvard Graduate School of 
Engineering. 





The following data, compiled at 
one water purification plant, shows 
the range of alum dose required 
from June, 1945, to December, 1945. 


Alum 
Dose 
Alkalinity Temp. Hardness egr./gal. 
35 62° F. 50 3.0 
35 68 43 3.5 
35 70 30 6.5 
35 67 45 8.0 
39 56 65 8.0 
47 43 74 9.0 
40 38 68 10.0 


Alum was not used when the re- 
quired dose was over 3.5 grains per 
gallon for experience indicated that 
the floc formed when utilizing the 
higher doses was generally so fine 
that proper coagulation was not ob- 
tained. Furthermore, under these 
conditions a large amount of alum 
would remain in solution. This led 
to after precipitation in the system. 

Alum has a definite utility in 
water treatment, but in order to se- 
cure optimum benefits from its use 
close laboratory control is essential. 
The authors have reached the con- 
clusion that for raw waters of mod- 
erate turbidity it may be possible to 
eliminate its use entirely for extend- 
ed periods of time, at the same time 
maintaining a plant effluent having 
highly satisfactory characteristics 


Prof. William E. Stanley will 


act as director of the new labora- 
tory and as professor of sanitary 
engineering. There are four labor- 
atories: sanitary and bacterio- 
logical research, under the direc- 
tion of Dr. Murray P. Horwood; 
a sanitary chemical laboratory, 
under the direction of Dr. Clair 
N. Sawyer; a chemical research 
laboratory, also under the direc- 
tion of Dr. Sawyer; and a sanitary 
engineering laboratory, under the 
direction of Prof. Ariel A. 
Thomas. 





Ralph Tarbett Passes 

On January 23 Ralph E. Tar- 
bett, Sanitary Engineer Direc- 
tor, retired, U. S. Public Health 
Service, died following a heart at- 
tack. Mr. Tarbett was a graduate 
of the Mass. Inst. of Technology 
with a B.S. in Sanitary Engineer- 
ing in 1905. He was associated 
with Robert Spurr Weston from 
1907 to 1912 as a consulting engi- 
neer. 

In 1913 Mr. Tarbett began his 
34 year career with the U. S. Pub- 
lic Health Service when he was 
appointed as the first sanitary en- 
gineer of the Service. Until 1922 
he was stationed at Cincinnati, O., 
then known as the Stream Pollu- 
tion Investigations’ Station. 
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with respect to turbidity and color. 
As previously pointed out, with ade- 
quate chlorination facilities, it is safe 
to do this. 

Despite the standard procedures 
which have been developed over the 
years, it has been found through 
laboratory and plant studies that 
modifications of treatment are some- 
times very beneficial in terms of op- 
erating results. The functions of the 
various stages of water treatment 
are so interdependent that it is al- 
ways desirable to review the com- 
ponent processes and determine their 
relative importance. The foregoing 
discussion, with respect to chlorina- 
tion and coagulation, relates to this 
kind of weighing of values and it is 
presented as a guide for others who 
may wish to carry out their own re- 
search with respect to the local facili- 
ties for treatment of the raw water 
available. It may well be that there 
is naturally present sufficient coagu- 
lating substances which only require 
oxidation treatment, such as super- 
chlorination, to render these sub- 
stances effective either by oxidation, 
alteration of the inhibitory colloids, 
or a combination of both. Only ex- 
perimentation will answer these and 
similar questions. 


In 1928, upon establishment of 
the Sanitation Section within the 
Public Health Service, Mr. Tar- 
bett was assigned as chief of the 
section, supervising the environ- 
mental sanitation activities 








throughout the country with head- 
quarters in Washington, until he 
was relieved in 1939 for assign- 
ment to other special duties chief- 
ly in connection with stream pol- 
lution control measures. 

During the war and thereafter, 
Mr. Tarbett was associated with 
the Office of Civilian Defense and 
Public Health Service work in 
Japan, as well as work in Chicago 
and Cook County, and in Brazil. 
Mr. Tarbett retired from the Pub- 
lic Health Service about a year 
ago. 

























second world war saw a suc- 

cession of methods for the 
digestion of sewage sludge, which, 
coupled with the older methods of 
Imhoff and septic tank treatment, 
might well be scrutinized for their 
relative worth. The purpose of 
this discussion is to compare the 
operating results which have been 
observed from these various 
methods. 


Available Methods 


There are four treatment units 
available today for the digestion 
of sludge: 


[sec years just preceding the 


Septic tanks. 

Imhoff tanks. 

Unheated separate sludge 
digesters. 

Heated separate sludge 
digesters. 

Lagoons, as supplemental 
units. 


wn 


pen 


or 


A definition of sludge digestion 
adopted by the American Society 
of Civil Engineers and American 
Public Health Association states: 

“Sludge digestion is the biochemical 
process by which organic matter in the 
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sludge is gasified, liquefied, mineralized, 
or converted into more stable organic 
matter.” 

Practically speaking, operators 
of sewage treatment plants con- 
sider sludge to be digested when 
its color is dark brown or black, its 
odor tarry or gassy, its consist- 
ency homogenous, and particu- 
larly if it can be dewatered on 
beds of sand in reasonable periods 
of time without nuisance. So- 
called digested sludge varies be- 
tween plants, particularly in the 
percentage of remaining volatile 
matter. This latter constituent is 
dependent on the initial volatile 
matter content of the raw sludge, 
the temperature of digestion, the 
digestion storage period and other 
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Compactness at Cos Cob, Conn. 
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Beneath the glass covered sludge drying bed are five septic tanks—note manholes. 













factors. It is important therefore 
to bear in mind that what may be 
considered as a satisfactorily dj. 
gested sludge at one plant might 
not be at another plant. 


General Considerations 
in Method Selection 


A careful consideration of the 
sludge disposal and digestion fa- 
cilities for a given plant is empha- 
sized by the realization that as 
much as one-third of the total 
plant cost may be expended for 
sludge handling. Furthermore, 
not only will a mistake or def- 
ciency in the design of these facil- 
ities hinder the digestion of the 
sludge, but it will affect the per- 
formance of the treatment plant 
and the quality of plant effluent. 

In selecting a method of sludge 
digestion, the following general 
considerations receive the atten- 
tion of the designer: 


1. The proposed location of the 
treatment plant. This may deter- 
mine the degree of digestion re- 
quired to avoid nuisance to nearby 
houses due to odor travel. It may 
also, under poor foundation condi- 
tions, determine the type of struc- 
ture to avoid expensive construc- 
tion for deep units, such as Imhoff 
tanks. 

2. The size of the treatment 
plant. The population connected 
or the flow of sewage or both often 
dictate whether simple or more 
elaborate sludge digestion facili- 
ties are required. 

3. The character of the raw 
sewage. This raises the possibility 
that stale raw sludge must be 
handled or that harmful industrial 
wastes may be present. Such 
wastes may form scum, or may 
retard or more seriously interfere 
with normal digestion processes. 

4. The desirability or practica- 
bility of utilizing the sludge gas. 

5. The size and type of operat- 
ing personnel to be provided. 


6. The funds which will be 


available for initial construction 
and for maintenance of the facili- 
ties constructed. 
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SEPTIC TANKS 

Except for residential installa- 
tions, of all the methods for sludge 
digestion (and sewage sedimenta- 
tion) none has been more roundly 
condemned in recent years than 
the septic tank. To the contrary, 
the writer believes that not only 
can such tanks produce effluents 
comparable with plain sedimenta- 
tion units, but the sludge depos- 
ited in them can be dried and dis- 

sed of without serious nuisance, 
if the plant is reasonably well iso- 

d. 

a While septic tank plants in Con- 
necticut serving as many as 4000 
persons are operating within 200 
feet of houses without complaints, 
large tanks should preferably be 
removed from houses. If such an 
isolated plant site is available and 
the connected population is lim- 
ited to about 1500 persons, the 
stage is set for an economical 
method of primary sewage treat- 
ment and sludge disposal. The 
septic tank has a special field of 
usefulness for small institutions 
and factories, in addition to small 
villages. 

Properly built and operated, 
septic tanks will give good results. 
The inherent disadvantage of the 
septic tank, recognized for many 
years now, is the difficulty of di- 
gesting the sludge and scum in 
contact with fresh settling sewage 
without disturbing the sedimenta- 
tion process. Tailored design and 
proper operation of septic tanks 
will obviate much of this disad- 
vantage. 


Design Requirements 


Following are the pertinent de- 
sign requirements: 


1. Build from two to four tanks 
in parallel. 


2. Provide bottom sludge draw- 
offs*, if at all possible, otherwise 
make provisions for pumping with 
stationary or portable plunger 
pumps. Riser-type- draw - offs 
should not be used. 

3. A scum draw-off is an added 
convenience where the necessary 
head to the sludge drying beds is 
available. The scum can be floated 
into a trough with the aid of the 
sewage and a hand-skimmer, and 
discharged directly on to the 
sludge beds or lagoon. 

4. The top of the tank must be 
fully accessible. If sufficient man- 
holes are provided, these are ac- 
ceptable, but it is more satisfac- 
tory to install large plank hatch- 
*Such draw-offs should pitch continuously and 


uniformly downward from the tank’s lowest 
Point to the sludge drying bed or lagoon. 
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ways or steel doors of the side- 
walk type over the inlet and outlet 
sections. Burying of tanks under 
earth cover should be avoided. 
Special treatment of wood and 
protective coating of steel will 
lengthen the life of the cover. 


5. The size of the tanks should 
be such as to provide a detention 
of 6 to 8 hours for average daily 
flows, in addition to an allowance 











Tank Distributing Inlet 


Looking down into distributing manhole 
serving parallel septic tanks at North 
Canaan, Conn. Smooth curved section 
prevents deposits and choking of inlets, 
proven by long service. 


of at least 3.5 cu. ft. per capita for 
storage of sludge and scum. 


6. The tank bottom should 
either be hoppered or it may 
be flat-bottomed, provided it is 
sloped to a sump located at either 
the tank’s center or inlet end. 
Slopes of 1:1 are suggested for 
hoppers of large tanks where ex- 
cavation will not prove too diffi- 
cult or expensive. 


7. The minimum waiter depth of 
large tanks should be 6 feet. Small 
tanks should have a minimum 
water depth of 3 feet. 
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8. When gravity bottom dis- 
charge of the tank contents to a 
sludge drying bed is not possible 
(as explained under par. 2) and a 
pump must be used for cleaning 
of the tank, both a hand-cleaned 
coarse bar screen and grit cham- 
ber should be considered. 

9. If a screen and grit chamber 
is not required, the flow control 
manholes for distributing the 
sewage between the parallel tanks 
should be designed to maintain 
self-cleansing velocities, other- 
wise grit and stones or even rags 
may be deposited and clog the 
tank inlets. 

10. Tanks should be equipped 
with outlet baffles; small tanks 


| may have submerged pipe outlets. 
| Good inlet distribution should be 
| arranged. 


11. Water or sewage effluent 


| under pressure is highly desirable 


for sizeable installations as an aid 
in cleaning the tanks. 


Operating Requirements 

Following are pertinent operat- 
ing requirements: 

1. One or more tanks are oper- 
ated in parallel for sewage sedi- 
mentation. In colder climates it is 
desirable to start with clean tanks 
in the late spring to reduce the 
intensity of rising septic solids 
when digestion begins in warm 
weather. 

2. After a period of time, usu- 
ally 3 to 4 months, but never more 
than 6 months, the tank or tanks 
in use should be shut off and their 
contents allowed to digest undis- 
turbed while other parallel units 
are in service. In small tanks di- 
gestion can be promoted by sprin- 
kling several bags of hydrated 




















Open Top Septic Tank Plant 
Housed in and provided with scum trough to sand beds. 
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lime over the scum and plunging 
the limed material with wooden 
plungers. This is done from one to 
several times during a digestion 
period extending from 3 to 6 
months. In larger installations the 
tank should be seeded with ripe 
sludge from a previously digesting 
unit by means of a recirculating 
pump. By the process of seeding, 
a fairly satisfactory sludge is pro- 
duced, which is admittedly un- 
usual for this type of tank. 

In Greenwich, Conn., Doman 
has carried the process a step 
further—after seeding he pumps 
the seeded raw material to a sep- 
tic tank reserved for sludge and 
scum digestion. In other words, 
this septic tank plant is operated 
as nearly like a separate sludge 
digestion plant as circumstances 
permit. 

Septic tanks may also be 
cleaned without advanced diges- 
tion of the solids, if the units are 
isolated from dwellings or if the 
contents are hauled away for bur- 
ial or further digestion in lagoons 
or other treatment units. Drying 
of semi-raw solids at the plant 
site, especially of the scum, will 
be attended by carrying odors, 
which can be kept at a minimum 
by drying the material during the 
cool months of the year and by the 
use of glass-covered beds or chem- 
ical deodorants or both. These 
aids against nuisance are also 
effective against fly breeding. 

3. When a tank is put back in 
operation for sewage sedimenta- 
tion, it should be completely 
emptied of sludge and scum. If 
seeding of septic tanks in service 
is employed, the ensuing digestion 
interferes with efficient sedimen- 
tation. During emptying opera- 
tions, the relatively clear super- 
natant liquor between the scum 
and sludge can be returned at a 
slow rate to the inlet of the tank 
or tanks in use without detri- 
mental results to the effluent, thus 
relieving the sludge beds or saving 
labor when trucking the scum and 
sludge away. 
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A Complete Plant for Small Village 


Three septic tanks operated in rotation, sand filters and sludge dewatering beds, 
These tanks have plank-cover openings and manholes. 


4. Following a thorough clean- 
ing, excellent removal of solids 
and average removal of B.O.D. ex- 
pected in any form of primary 
treatment can be expected for sev- 
eral months, provided the tank 
capacities are adequate. The an- 
alyses shown in Table I indicate 
what may be expected from prop- 
erly operated septic tanks. All 
analyses are of samples compos- 
ited at not more than 15-minute 
intervals during a daytime sam- 
pling period of 6 or more hours. 

This sampling represents con- 
ditions found with both clean and 
dirty tanks. The removal of solids 
compares very favorably with 
that obtained from the plain set- 
tling type of tank. 


Conclusions 

Years ago, septic tanks for vil- 
lages and institutions were built 
too small, buried under earth, and 
rarely cleaned, with the result 
that the effluents were inferior 
and nuisance resulted. When they 
were cleaned, such an operation 
was frequently a major undertak- 
ing. Today’s design and operation 
can correct the faults of yesterday 
and permit an economical design 


Table I 


RESULTS OF ANALYSES OF SEPTIC TANK INFLUENT AND EFFLUENT 
SAMPLES 


Samples 
Collected 
over 8 hr. 


Served Periods 


4000 


1800 


Tank 
Raw sewage 
Tank effluent 
Raw sewage 
Tank effluent 
Raw sewage 
Tank effluent 


175 
750 


1100 
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Sample Of 


Raw sewage 
Tank effluent 
Raw sewage 


Av. Settl. 
Solids, 
ml./liter, 
2 hrs. 


Av. Susp. 
Solids, 


effluent 
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for limited connected populations 
at substantial savings in construc. 
tion and maintenance. 

In respect to the extent of oper- 
ating attention required, no sew- 
age treatment unit can compete 
with the septic tank. Turn it on, 
turn it off, secure partial digestion 
of the contents if necessary, 
empty it and start again. Sounds 
simple—doesn’t it? And it is! No 
matter how many push buttons 
are provided, a mechanical plant 
requires daily attention and regv- 
lar maintenance, not to mention 
the headaches at small installa- 
tions due to material scarcities 
and ever ascending replacement 
costs. 


It has been frequently thought 
that septic tank effluents are stale 
or septic to an extent that the effi- 
ciency of secondary processes, 
such as sand filtration, or con- 
tact beds, will be seriously im- 
paired. Careful watch and the an- 
alyses of the effluents from sand 
filters show that this is not true 
—the over-all removal of solids 
and B.O.D. being equal and us- 
ually superior to all other types of 
sewage treatment, not to mention 
the dependability of such units. 


It is suggested that we retum 
to a sensible evaluation of the 
septic tank for locations where its 
use is indicated, and leave its com- 
petitors, the Imhoff tank and the 
separate sludge digestion plant to 
their justified applications. 


In the second article of this 
series the writer will discuss the 
Imhoff tank and how modern de 
sign and operation can do much to 
overcome its past operating def- 
ciencies and operator headaches. 











E N. Y. State Sew. Works 
Assoc. celebrated its 20th 
annual meeting on January 
98, although it was only 19 years 











Presidents 
Outgoing 


Incoming 
E. C. McKeeman A. G. Martin 
Supt. Sew. Treat. Sup. Pub. Wks. 
Freeport, LI. Tn. of Tonawanda 


old. As a part of the celebration, 
all charter members and all past 
presidents were issued special in- 
vitations. 

Of 72 charter members still in 
the organization, 16 were in at- 
tendance, and of 17 living past 
presidents, 13 attended. One past 
president is deceased. Tables 
were set aside for these two 
groups which were introduced at 
the annual luncheon. 

One of the features of the 
luncheon was the recounting of 
the history of the beginning and 
growth of the Association. This 
story of the N.Y.S.S.W.A. was 
told by J. C. Brigham, long-time 
assistant secretary-treasurer, and 
now treasurer. 

The principal address of the 
luncheon was delivered by “Dr. 
Aleksei Ivanov-Kamnev”, who 
spoke on “American Sewage 
Works Practice as Reviewed by a 
Russian Expert”. This humorous 
presentation turned out to be a 
very clever impersonation by 
Alan Johnstone of Wallace & 
Tiernan. 


Business Session 

_At the business session the ac- 
ons of the annual executive com- 
mittee meeting were announced 
and the list of new officers was 
likewise announced. Officers elect- 
ed for the ensuing year are: 


President 


Edwin C. McKeeman 
Supt. Sew. Treat. Wks. 
Freeport, L.I., N.Y. 


N.YS.S.W.A. 20TH ANNUAL MEETING 
IN NEW YORK CITY 


Vice-President 
Paul Bardet 
Sr. Sta. Engr. In Charge 
26th Ward Sew. Treat. Wks. 
New York City 


Secretary 
Anselmo F. Dappert 
Prin. San. Engr. 
N.Y. State Dept. of Health 
Albany, N.Y. 


Treasurer 
J. C. Brigham, Asst. Engr. 
N.Y. State Dept. of Health 
Albany, N.Y. 


Member of Bd. of Control, Federa- 
tion S.W.A. (3 yr. term) 
George E. (Doc) Symons 

Assoc. Editor, Water & Sewage 

Works 
New York City 














Awards 
L. V. Carpenter 
Henry Rath 
Hd. Civ. Engr. Ch. Operator 


Kenneth Allen 
C. J. Velz 


Talliman’s Island 


Manhattan 
Sew. Tr. Wks., N.Y.C. 


College, N.Y.C. 


Elected to serve on the Execu- 
tive Committee of the N.Y.S.S.- 
W.A. for the next three years 
were John W. Johnson, Sup’t. 
Sewage Treatment, Buffalo, N.Y.; 
H. M. Gifft, Prof. San. Engineer- 
ing, Cornell Univ., Ithaca, N.Y.; 
R. M. McLaughlin, Dir., Div. San. 
Engr., Westchester Co. Dept. of 
Health, White Plains, N.Y. 

It was announced that the new 
constitution and by-laws had been 
approved by the membership, 
making a change in the method 
of electing representatives to the 
executive committee. Hereafter, 
each section of the N.Y.S.S.W.A. 
will elect its own representative 
for a three-year period. The terms 
will be staggered. There are sev- 
en sections, two having been ap- 
proved at this annual meeting. 
The other two members will be 
elected at large. 
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The executive committee voted 
to approve the applications of two 
new sections, the Metropolitan 
Section, which comprises the five 
boroughs of New York, and the 
Lower Hudson Valley Section, 
which includes Westchester Coun- 
ty and other counties on both 
sides of the Hudson River just 
above the New York area. 


Honors and Awards 


Last year the N.Y.S.S.W.A. 
chose Wellington Donaldson, Chief 
of Bureau of Sewage Disposal De- 
sign of N.Y.C., to receive the Ken- 
neth Allen Memorial Award. As 
Mr. Donaldson could not be in 
attendance at the annual meeting 
of the Federation in San Fran- 
cisco, the award was made at this 
meeting by George S. Russell, 
President of the Federation. In 
addition to Mr. Russell’s presen- 
tation, he talked on the progress 
of the Federation. There was also 
present at the luncheon W. H. 
Wisely, Exec. Sec’y. of the Fed- 
eration. 

The N. Y.S.S.W. A. annually 
makes a Kenneth Allen Memorial 
Award for the most meritorious 
paper of an engineering research 
nature published by a member 
during the year. The man chosen 
to receive the award this year 
was Prof. Clarence J. Velz for his 
paper on “Factors Influencing 
Self-Purification of Streams and 
Their Relations to Pollution 
Abatement”. Prof. Velz is head 
of the Civil Engineering Dept. of 
Manhattan College. 

Each year the Association also 
presents a Louis V. Carpénter 
Award to the operator who pre- 











New Members Exec. Com. N.Y.S.S.W.A. 


H. M. Gifft 
Prof. San. Engr. 
Cornell Univ. 
Ithaca, N.Y. 


J. W. Johnson 

Supt. Sew. Tr. 

Buffalo, N.Y. 

(No photo available of R. M. McLaughlin, Dir. 

Div. of Eng., Westchester Co. Health Dept., 
White Plains, N.Y.) 
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sents a paper indicating unusual 
efforts beyond that necessary for 
normal operation of a sewage 
treatment plant. The award for 
1946 was voted to Henry M. Rath, 
_ operator, Tallman’s Island 
Sew. Tr. Works, N.Y.C., for his 
paper on “Tallman’s Island Plant 
After Seven Years’ Operation”. 


SYMPOSIUM ON SEWAGE 
CHLORINATION 


(Reported by Harry A. Faber*, 
Editorial Associate, Water & Sew- 
age Works) 


Following the business session, 
the technical program opened on 
schedule and was presided over 
by J. M. MacCrea, Mfrs. Agent, 
Syracuse, and member of the pro- 
gram committee. 

In the morning technical ses- 


*Research Chemist, The Chlorine 


Inc., New York City. 


Institute, 


N.Y.S.S.W.A. 





Federation Officers 
President Exec. Secy. 
Geo. S. Russell W. H. Wisely 
St. Louis, Mo. Champaign, Iil. 


sion three papers were presented 
as a symposium on the chlorina- 
tion of sewage. 


Health Dept. Regulations 


“Survey of State Department 
of Health Regulations Concerning 
the Chlorination of Sewage for 
Disinfection” was the title of a 
paper presented by Harry A. Fa- 
ber, Research Chemist, The Chlo- 
rine Institute, Inc., New York. 
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Two reasons were given for limit. 
ing the survey to disinfection 
practices: First, because the use 
of chlorine for disinfection cop. 
stitutes its most important appli- 
cation in sewage treatment; and, 
second, because regulations for 
this use of chlorine can more 
readily be standardized than can 
regulations for other applications, 


In answer to a questionnaire, 
detailed replies were received 
from 45 of the 48 states. Lantern 
slides were employed to illustrate 
the data compiled with reference 
to seven specific questions asked 
of the chief engineer of each State 
Department of Sanitary Engi- 
neering. 


At least 39 states have public 
health laws or regulations which 
require that plans for sewage 
treatment plants be approved by 
the State Health Department or 
its agencies. In 20 states these 
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Jans must, and in 19 should, in- 
clude chlorination for disinfection 
under specific conditions. At least 
34 states set standards of sewage 
effluent quality by regulation or 
recommendation. In 31 states 
chlorination is required or rec- 
mended for effluent disinfection 
under specific conditions. With 
reference to the supervision of 
plant operation, the survey shows 
3] states have authority for su- 
pervision. Of these, 27 states re- 
quire the submission of operating 
reports and require data on chlo- 
rination. 


Where sewage chlorination is 
practiced, the requirements or 
recommendations are: In 30 
states, that chlorine feeding ca- 
pacity provided shall be related 
to the volume and type of sewage 
to be disinfected; in 27 states, 
that chlorinating equipment be 
provided in duplicate, and that 
chlorine containers be weighed on 
scales ; in 26 states, that provision 
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be made to mix chlorine and 
sewage. 

Thirty-seven states set a mini- 
mum contact period: In 16 states 
this is fifteen minutes; in 11 
states it is twenty minutes; in 2 
states the period is less than fif- 
teen and in 7 states it is more than 
twenty minutes. At least 37 
states require or recommend that 
residual chlorine exist after a 
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specified contact period: Of 30 
states which specify the amount 
of residual chlorine, 21 states 
name 0.5 ppm. as the minimum 
residual. 


In summary, it was observed 
that the majority of states have 
both authority and policies need- 
ed to require chlorination for dis- 
infection of sewage in treatment 
plants where specific standards of 
effluent quality must be main- 
tained. 


Statistical Evaluation 
of Chlorination 


“A Statistical Approach to the 
Chlorination of Sewage” was util- 
ized for the first time as a means 
of evaluating the certainty of dis- 
infection results. Rolf Eliassen, 
Professor of Sanitary Engineer- 
ing at New York University, pre- 
sented this paper, with Herman 
L. Krieger, Research Fellow, and 
Austin Heller, Research Associ- 
ate, as co-authors. 
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Pointing out the necessity of 
properly evaluating questions of 
contact time, residual chlorine, 
and bacteriological results, Pro- 
fessor Eliassen stressed the value 





Members Fed. Bd. of Control 
Outgoing Incoming 
Ed. J. Smith Geo. E. (Doc) Symons 
Supt. Assoc. Editor 
Sewage Treatment Water & Sew. Wks. 
N.Y New York City 


of applying statistical methods in 
analyzing the results of studies. 
These methods enable widely 
varying data to be correlated and 
the probability of accomplishing 
selected results to be determined. 
In the present studies, odds of 
79.5 to 1.0 apply; that is, it is 
established that the results speci- 
fied will be obtained in about 
eighty instances for each one in- 
stance which gives other results. 


Studies reported were limited 
to a ten minute contact period, 
though other periods are being 
investigated. Cotton-filtered do- 
mestic sewage, from the Bronx 
sewers at the University, was 
employed in all studies. Three 
variables were investigated in the 
mixing of chlorine water with 
sewage: No mixing, slow mixing, 
and rapid mixing. With each type 
of mixing, the bactericidal results 
were evaluated on the basis of 
percentage chlorine demand sat- 
isfaction— applying 0, 40, 100, 
140, and 200 per cent of the chlo- 
rine demand of the sewage in each 
instance. 

Results of the studies show no 
significant difference will be found 
whether rapid mixing or slow 
mixing is employed after the ad- 
dition of chlorine to sewage. The 
results obtained with either rapid 
or slow mixing, however, are far 
superior to those obtained when 
no mixing is employed. The ef- 
fect of mixing was strikingly 
shown by the relation exhibited 
between chlorine residuals and 
the MPN of coliform bacteria. 


In order to obtain an MPN of 
less than 300 coliform bacteria 
per 100 ml. in chlorinated sewage 
(for 50 per cent of the time), 
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about 0.5 ppm. residual chlorine 
is required (after 10 minutes’ con- 
tact) when mixing is provided— 
but about 1.2 ppm. is required 
when no mixing is provided. If 
higher bactericidal efficiency is 
attained, the contrast in residual 
chlorine requirements is even 
greater. 


The most important disclosure 
of these studies is that adequate 
mixing of chlorine solution with 
sewage is essential for the eco- 
nomical application of chlorine. 
On the basis of such statistical 
evaluation, further experiments 
may be utilized to determine what 
chlorine residual must be main- 
tained under any existing plant 
conditions in order to meet a spe- 
cific standard of bacteriological 
quality. Another practical value 
of these and similar studies may 
be to demonstrate whether long 
contact period (cost of plant con- 
struction) or higher chlorine dos- 
age (operating cost) is the more 
economical — especially where 
chlorination is on a five-month 
basis. 


Plant Practice 
in Chlorination 


“Practical Design and Opera- 
tion in the Chlorination of Sew- 
age,” a paper presented by J. W. 
Johnson, Works Superintendent, 
Buffalo Sewer Authority, Buffalo, 
N.Y., was the third paper of the 
symposium. Mr. Johnson re- 
viewed in a comprehensive man- 
ner the use of chlorine for disin- 
fection, for control of septicity, 
for reduction of B.O.D., and for 
various other purposes. The ad- 
vantages of prechlorination, to 
provide maximum contact time, 
were stressed by the author; and 
he pointed out that this treatment 
does not interfere with the diges- 
tion of sludge solids. 


The location of chlorinating 
stations will be determined by the 
use: whether for upsewer treat- 
ment, prechlorination, as a part 
of biological treatment, or for final 
disinfection. Solution feed equip- 
ment is preferable, and that de- 
signed for automatic proportional 
feed is most satisfactory. Even 
with proportional feed equipment, 
however, the frequent determina- 
tion of chlorine demand of the 
sewage is necessary in order that 
over- or under-chlorination will 
not be practiced for long periods. 
When developed as_ practical 
equipment, it is obvious that the 
most efficient feeding device will 
be that operating to provide a 
definite chlorine residual at all 


times — independent of sewage 
flow or chlorine demand varia. 
tions. 


Mr. Johnson’s paper included 
detailed discussion of recommend. 
ed practices such as building de. 
sign, ventilation, piping, and 
equipment. Recognition was giy. 
en to the fact that finally, how. 
ever, it is the operator who must 
be responsible for making equip. 
ment function and for accomplish. 
ing the desired results. As a part 
of his presentation, Mr. Johnson 
cited data from results obtained 
at the Buffalo, N.Y. plant to jj. 
lustrate differences in bacteria] 
kills during periods of uniform 
sewage flow and during periods 
of variable (storm) flow. 


Stream Pollution 


The afternoon session presided 
over by Clarence J. Velz, Program 
Chairman, included two papers on 
industrial waste and one on acti- 
vated sludge. 


Pollution Abatement 
Program 

“Industrial Pollution Abate 
ment Program for Buffalo, N.Y.” 
was the title of the paper present- 
ed by Dr. George E. Symons, 
Assoc. Editor, Water & Sewage 
Works, George F. Fynn, Chief 
Chemist, and Howard Brown, Re- 
search Chemist, respectively, of 
the Buffalo Sewer Authority, Buf- 
falo, N. Y. Dr. Symons, former 
Chief Chemist of the Buffalo Sew- 
er Authority, and now consultant 
for the Authority, made the pres- 
entation with George F. Fynn, his 
successor as Chief Chemist. 


Studies on the industrial pollu- 
tion of the small stream which is 
a part of the harbor of Buffalo 
were begun in 1936 and were dis- 
continued in 1942. In 1946 these 
studies were resumed under Dr. 
Symons’ direction for the purpose 
of ascertaining ways and means 
of reducing the pollution load of 
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industrial wastes from five major 
industries discharging into this 


jredged basin of some 165 million 


eoty studies showed that prior 
tp July, 1938, the domestic waste 
from 82,000 persons and indus- 
trial waste equivalent to some 
162,000 persons were being intro- 
duced into that stream. When 
gwage treatment was inaugurat- 
ad in Buffalo on July 1, 1938, the 
domestic waste was removed from 
the stream and in addition the in- 
dustrial waste pollution equiva- 
lent to some 62,000 persons was 
abated. Observations indicated 
that the B.O.D. of the stream had 
been reduced by 57 per cent and 
the coliform content by 75 per 
vent. 

The studies inaugurated in 
1946 carried on during the five 


Sewage Chlorination 
H, A. Faber, Rolf Eliassen 


Res. Chem Prof. San. Eng. 
Chior. Inst. N.Y. Univ. 
N.Y.C. N.Y.C. 


months of May-October showed 
that in spite of appreciable ad- 
vances in the treatment of indus- 
trial wastes of the five major in- 
dustries including an oil refinery, 
heavy chemicals, organic chemical 
dyes, steel and coke wastes, there 
had been an increase in the pollu- 
tion load on the stream. In 1946 
this stream was receiving an in- 
dustrial waste load equivalent to 
221,000 persons. Bacterial con- 
ditions had, however, improved 
with the elimination of domestic 
sewage, 

These five industries pumped 
some 120 mgd. of cooling water 
from the stream and the first rec- 
ommendation by the consultant 
for an abatement program was 
that a water supply project be 
constructed to obtain cooling wa- 
ter for these industries direct 
from Lake Erie. This project, 
Which would cost $5,000,000, could 
furnish water to the industries at 
less than ten cents per thousand 
cu. ft. Estimates of the industry 
indicate that the consumption of 


water will be upwards of 140 mgd. 
by 1950. This volume of water 
will supply sufficient alkalinity to 
neutralize more than 60,000 Ibs. 
of acid introduced into the stream 
daily and dissolved oxygen suffi- 
cient to supply approximately 
one-third of the B.O.D. of the 
wastes as expected in 1950. 

The second major step in this 
proposed program is the reduc- 
tion by industry of the present 
waste load by 50 per cent. The 
third step is for the Buffalo Sewer 
Authority to construct such sew- 
ers as are necessary to take the 
waste from a small unsewered 
manufacturing area not included 
with the five major industries. 

During the past year consider- 
able progress has been made to- 
ward implementing the abatement 
program. Meetings with the 
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Kamnev, in persow) 


industry and with the state boards 
of health and of conservation have 
arrived at agreements whereby 
the desirable condition of the 
stream was established as being 
not more than 15 ppm. of B.O.D. 
at mean dry weather flow. (The 
mean dry weather flow is approxi- 
mately 40 cu. ft. a second, al- 
though sometimes it drops as low 
as 20 cu. ft. a second, and the in- 
dustries under those conditions 
are pumping the water for use 
some six or seven times.) 

The industries have generally 
agreed that the proposed project 
for bringing in cooling water as a 
dilutant will be beneficial to them 
and that the cost of such water 
would be reasonable. Industry will 
benefit not only by improved 
stream conditions, but also be- 
cause the water is cooler, non-cor- 
rosive, and contains practically no 
sediment. The industries also 
agreed that a reduction of the 
waste load to 50 per cent of the 
1946 figure was desirable and 
feasible. All industries have be- 
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gun work on methods to reach this 
desired condition. Work now be- 
ing carried on by the industries 
includes methods for removing 
toxic wastes; liming of the acid 
wastes of one industry is now 
practiced and plans are now being 
made to take some of these wastes 
into the city sewers with payment 
for the chlorine demand of the 
waste. 

Next step in the implementa- 
tion of the program is develop- 
ment of contractual agreements 
which are agreeable to the indus- 
try and to the City of Buffalo. It 
is hoped that this will be possible 
within the next year. 


Coke Plant Wastes 


One of the industrial wastes in 
the pollution problem at Buffalo, 
N.Y. is the by-product of a coke 
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plant. This company has retained 
Newell L. Nussbaumer, Cons. 
Engr. of Buffalo, who presented a 
paper on the program for treating 
the wastes of that plant by “Pilot 
Plant for Coke Plant Waste.” It is 
proposed to experiment at this 
coke plant for a year with a small 
trickling filter plant, utilizing re- 
circulation for the treatment of 
the wastes from the ammonia 
still. These wastes are high in 
phenols and B.O.D. Mr. Nuss- 
baumer described the design of 
the plant and told of the plans for 
operation. It is expected that the 
pilot plant will be constructed dur- 
ing the spring of 1948 and the first 
attempt at operation will be made 
this coming summer. Plans are to 
operate the plant during the sum- 
mer and establish if possible the 
feasibility of this type of treat- 
ment and then to operate under 
winter conditions. If the pilot 
plant operation is successful, the 
coke company will build a full 
scale plant of this type for treat- 
ment of the ammonia still waste. 
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If the pilot plant is not successful, 
the industry will plan to install a 
phenol recovery plant. Estimates 
are that the tricklng filter treat- 
ment plant will cost less to con- 
struct and operate than will a 
phenol recovery plant, inasmuch 
as the recovery of phenol is not 
economically feasible on the basis 
of by-product recovery. 


Step Aeration 


According to Wilbur N. Torpey, 
Civ. Eng’r. Dept. of Public Works, 
N.Y. City, “Step aeration is a 
modification of the activated 
sludge process.” Torpey was 
speaking on “Practical Results of 
Step Aeration,” step aeration be- 
ing a method whereby sewage 
can be introduced in regulated 
amounts at multiple points 
throughout the course of the flow 
of returned activated sludge 
through the tanks. This method is 
used in four N.Y. City plants and 
Torpey described observations of 
seven months’ operation at the 
Bowery Bay Plant during 1947. 


Step aeration makes possible 
longer detention of solids in the 
aerator tanks (i.e., more storage). 
To fully appreciate the operation 
of this process, one must consider 
“sludge age’, ie., the average 
number of days the sewage solids 
remain under aeration, from the 
time the solids enter until they 
leave the secondary treatment 


Dr. Black Opens 
Laboratories 


Dr. A. P. Black, Professor of 
Chemistry at the University of 
Florida, Gainesville, Fla., and 
vice-president elect of A.W.W.A.., 
has announced the formal opening 
of Black Laboratories, Inc., at 968 
S. Oak St., Gainesville, Fla. The 
formal opening occurred on Feb- 
ruary 25. 


Mark Hollis Heads 
U.S.P.H.S. 


Mark D. Hollis has been ap- 
pointed Assistant Surgeon Gen- 
eral of the U. S. Public Health 
Service of the Federal Security 
Agency, to replace Admiral J. K. 
Hoskins who retired after 34 
years of activity. 

Hollis, a native of Georgia, was 
with the Chesapeake Bay Pollu- 
tion Survey in 1934, and later was 
director of the division of engi- 
neering for the North Dakota 
State Health Department. In Feb- 
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process. (Sludge age in days = 
wt. susp. solids under aeration — 
susp. solids entering secondary 
process daily.) 

Studies made during the seven 
months covered six periods with 
different methods of feeding and 
the sludge age varied only from 
2.6 to 3.8 days. Relative low S.D.I. 
values (sludge density index) 
were obtained in spite of the high- 
ly loaded aerators. This was pos- 
sible because of step aeration. The 
return sludge varied from 25 to 30 
per cent. 

In three periods, the average 
concentration of susp. solids in the 
aerators was 3100 ppm. In the 
other three periods it was 3900 
ppm. Aerator effluent solids were 
1750 and 1610 ppm. respectively. 
In periods 2, 4, and 6, half the pri- 
mary effluent received about 95 
minutes’ contact time with the 
sludge and half received 35 min- 
utes’ contact. (Period six gave 
best results.) 

Air consumption was from 0.62 
to 0.68 cu. ft. per gal. The B.O.D. 
loading was 54 to 84 lb. per 1000 
cu. ft. of aerator per day with re- 
movals of 85 to 94 per cent. (Nor- 
mal design is 25 to 30 lb. of B.O.D. 
per 1000 cu. ft. of aerator per 
day.) 

Air consumption varied from 
740 to 490 cu. ft. per lb. of B.O.D. 
removed. In the latter case the 
aeration tanks were handling a 
load 40 per cent greater than in 


ruary, 1939, Mark Hollis reentered 
the public health service as an as- 
sistant, later was advanced to as- 
sociate, and later to position of 
public health engineer when he 








was assigned to the Office of 
Stream Sanitation, Cincinnati, O. 

In February 1941 Mr. Hollis 
was commissioned in the Regular 
Corps of the Public Health Serv- 
ice. During the war he was as- 
signed to malaria control work in 
various defense areas, before be- 
coming Officer in Charge of the 
Communicable Disease Center at 
Atlanta, Ga. in 1946. In January 









the other five periods, indicating 
the possible results that can be gh, 
tained with step aeration. Chang. 
in the mode of adding prj 
effluent to the various passes of 
the aerator provided flexibility of 
operation in accommodating high 
loads. Two and one half hour de. 
tention was available. 

Dissolved oxygen in the aerator 
passes showed sharp rises fron 
about mid-point of the four ger. 
ator passes in most of the six pe. 
riods, but in the last period the 
rise did not occur until the last 
of the aerators. This was the pe. 
riod when the 40 per cent jp. 
creased load was in effect. Eve 
at this load the D.O. leaving the 
aerators was high enough to pre. 
vent deterioration of sludge in the 
final clarifiers. It was decided that 
the D.O. leaving the aerators 
should be at least 3.5 ppm., other. 
wise the B.O.D. of the final effiy. 
ent went up. 

The paper received considerable 
discussion including comments on 
“sludge age,” relation of oxide. 
tion-reduction potential to the re. 
sults, “washing” the sludge, main- 
tenance of sludge activity by giv- 
ing it a chance to reactivate itself 
in the aeration tanks before going 
to final tank. 

The meeting closed with a s- 
cial hour through the courtesy of 
The Water & Sewage Works Man- 
ufacturers’ Assn., and representa- 
tives of member companies. 























































Carnegie Institute 
Fellowship 


Three one-year fellowships 
awarded by the Matthes Founde- 
tion of New York City to South 
American students carry $1,000 
fellowships for graduate study in 
engineering and science at the 
Carnegie Institute of Technology 
for the academic year 1948-49. 

These fellowships are open t 
any Latin American student who 
has or will have a bachelor’s 0 
higher degree in engineering 0 
physical science by next Septem- 
ber. Examinations to be held wil 
be under the auspices of the Gra¢- 
uate Record Office of the Carnegit 
Foundation, an d_ applications 
must be filed by April 15. 



























1947 Hollis returned to Washing 
ton as an executive officer In UF | 
Office of Surgeon General and we 
advanced to the position of Assist 
ant Surgeon General in charge of 
Sanitary Engineering Activities 
on the first of this year. 
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S early as 1893, Wyatt™ pub- 
A lished a procedure for de- 

termining the amount of 
organic pollution in a water by 
noting the length of time required 
for the reduction in color of the 
permanganate ion by the organic 
matter present in the sample. 
Many authors“ ***” since that 
time have published the findings 
of their attempts to improve the 
accuracy and reproduceability of 
the original oxygen consumed 
(0.C.) technic that uses perman- 
ganate. In America, the chem- 
ists’ have agreed to digest the 
sample with the permanganate 
ion by placing the flask with the 
sample and reagents in a boiling 
water bath, while in England®” 
the standard practice is 4 hours 


digestion at 27°C. 


In 1926, Adeney and Dawson” 
published an acid dichromate 
method for analyzing water or 
sewage. In 1927, Abbott” pub- 
lished a similar procedure using 
a lower temperature of digestion. 
Each of them added a small vol- 
ume of sulfuric acid to the sam- 
ple, took the sample to dryness on 
a water bath, and continued heat- 
ing to drive off the chlorides. A 
small volume of a standard di- 
chromate solution was added to 
the residue and the mixture again 
evaporated to a very small vol- 
ume. More sulfuric acid was add- 
ed and the mixture digested for 
two hours on a water bath (by 
Abbott) or at a higher tempera- 
ture (by Adeney). The excess 
dichromate was then determined 
and the difference in titrations 
between this value and the blank 
titration value used as the O.C. 
value. 

This determination requires 
close attention to prevent char- 
ring when removing the chlorides 
and requires at least three hours 
elapsed time. The results given 
on’ pure organic substances are 
quite low because of a partial loss 
during the chloride evaporation 
period. Some comparative results 
have been published by Klein®, 
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using Abbott’s O.C. procedure, 
the B.O.D. test, and the English 
O.C. methods. 


In 1937, Burtle and Buswell® 
published the results of determin- 
ing the total organic carbon in 
sewage and industrial wastes by 
digesting the sample with the di- 
chromate ion in a_phosphoric- 
sulfuric acid mixture. The amount 
of organic matter was deter- 
mined by measuring the carbon 
dioxide evolved during the diges- 
tion. The O.C. values, calculated 
on the basis of the organic car- 
bon, correlated fairly well with 
the 20 day biochemical oxygen 
demand (B.0.D.) values as in 
the case of Abbott”. However, 
a technique for organic carbon 


which measures the carbon diox- - 


ide evolved” is time consuming 
because of the apparatus that 
must be assembled and taken 
apart and the amount of atten- 
tion that must be paid to the di- 
gestion. In 1941, Johnson and 
Halvorson reported an O.C. pro- 
cedure using the iodate ion in- 
stead of the permanganate or di- 
chromate ion for oxidizing the 
organic matter of polluted sam- 
ples. Only abstracts of this meth- 
od have been published, however. 


The standard O.C. test® may 
be used in analyzing certain toxic 
industrial wastes or in giving a 
rapid approximate sewage 
strength if the value is multiplied 
by some factor peculiar to the 
type of sample. It has been real- 
ized for some time that the re- 
sults of the O.C. test are only 
slightly affected by the complex 
nitrogenous organic matter pres- 


ent in a sample. The English” 
have realized this difficulty and 
have developed an O.C. test for 
nitrogenous material by using the 
hypochlorite ion as the oxidizing 
agent and have continued to use 
the permanganate ion for deter- 
mining the carbonaceous matter 
in the samples. The use of the 
hypochlorite ion has not been 
adopted in this country. 
According to STANDARD METH- 
ODS FOR THE ANALYSIS OF WATER 
AND SEWAGE”, the results of the 
O.C. test are affected by the 
amount of carbonaceous matter in 
the sample. As shown in Table II, 
however, a 200 ppm. starch solu- 
tion gives an O.C. value only one- 
half that of a 200 ppm. dextrose 
solution. It would appear that 
the conditions of the O.C. test do 
not favor the hydrolysis of com- 
plex organic substances, nitroge- 
Table I 
EFFECT OF VOLUME ON TEMPERA- 


TURE OF DIGESTION 


A study of the effect of different 
amounts of water upon the temperature 
of digestion at constant volume and the 
amount of dichromate left after heating 
for a uniform period of time. 


a 2 

. wi z= 

o = ax -— 3 

38 ss £3 § £88 
<a > i He Ect 
ml. ml mins °C ml. 
25.0 0 0 ones 25.5 
25.0 0 60 155 19.2 
25.0 10.0 60 145 24.7 
25.0 20.0 60 135 24.2 
25.0 40.0 60 123 23.3 


seem, therefore, that some ade- 
quate substitute for the O.C. test 
is highly desirable because there 
are times when a rapid simple 
chemical test is needed to indicate 
the total reduceable matter as an 
alternate or adjunct to the B.O.D. 
test. Thus, an inadequate num- 
ber of organisms in a sewage or 
industrial waste which contains 
toxic substances, or an unbalanced 
food content, may respond only 
partially to the food in the sample 
during the B.O.D. test while a 
good O.C. test could give a truer 
index of the amount of food pres- 
ent. The long incubation period 
of the B.O.D. test makes the re- 
sults a matter of record only and 
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Table III 
EFFECT OF SELENIUM CATALYST ON OXYGEN CONSUMED 


Comparison of dilution B.O.D. values with the new dichromate oxygen con- 
sumed values x 0.68 for raw and settled sewages determined with and without 


selenium. 





; Raw Sewage 


Settled Sewage 





Oxygen Con. 
No. caf. Selenium 


282 
229 
373 
284 
387 
277 
271 


prevents its use for direct plant 
control, while a satisfactory O.C. 
test will give results within a pe- 
riod of time that may be helpful 
for plant control. 


Recently, Rhame published” a 
method for the “Determination of 
B.O.D. Values by Chemical Oxi- 
dation.” This test with modifica- 
tions would seem to be a good sub- 
stitute for the present perman- 
ganate O.C. test, because the new 
test is rapid, requires little atten- 
tion, and yields values which give 
either reasonable correlation with 
the 20 day B.O.D. values of the 
samples or theoretical oxidation 
values for some pure organic com- 
pounds. 


When Rhame published his 
method he realized that. it would 
require some refinement in tech- 
nic. This paper describes a pro- 
cedure which includes several 
modifications of Rhame’s technic 
and presents data showing the 
correlation between the modified 
O.C. values and the standard 
B.O.D. and O.C. values. 


Method 
Reagents 
1. Dichromate oxidizing reagent: 
1 vol. of cone. sulfuric acid C.P. 
95% : 
1 vol. of orthophosphoric acid C.P. 
85% 
1.25 g. potassium dichromate per 
liter 
(Dissolve the dichromate in 20-25 
ml. distilled water before ad- 
ding acid) 


Theoretical 
Oxygen 
Required 


Conc. 
Used 


Substance 
Oxidized Catalyst 
Ppm. 
Dextrose 200 
Dextrose 200 
Starch 200 
Starch 200 
Starch 200 special seed** 
Peptone 200 none 
Peptone 200 selenium 


None 
selenium 
none 
selenium 


B.0.D. | 7 
Ppm. 


Oxygen Con. B.O.D. 
No. cat. With Sel. 


Ppm. Ppm. 


172 159 127 
172 159 130 
155 167 126 
133 136 111 
208 211 161 
159 160 149 
169 171 152 
167 166 137 


Ppm. 





2. Sodium iodide solution 20% C.P. 
3. Sodium thiosulfate solution 0.025N 
standard 
. Soluble starch solution 
5. Silver nitrate and potassium dichro- 
mate solutions for determining chlor- 
ides according to Standard Methods. 





oc. = 


iodide solution; wait 5 minutes. 
and then titrate the free iodine 
with the standard thiosulfate go. 
lution. 


The oxidizing reagent can be 
made up accurately enough to be 
a primary standard or checked 
against the thiosulfate solution, 
The blank of the oxidizing reagent 
should be determined without 
heating the reagent. Determine 
the chlorides in the sample. The 


results to be calculated are based 


upon the difference in the titra. 
tions of the thiosulfate with the 
reagent alone and with the re. 
agent after it has reacted with 
the sample, and corrected for the 
concentration of chlorides in the 
sample. 


_ml. blank — 200 (ml. thio. for sample) — 0.23 (ppm. Cl.) 





Apparatus 


1. 250 ml. Erlenmeyer flasks with outer 
24/40 Standard taper neck 

2. Reflux Condenser with inner 24/40 
Standard taper fitting 


Procedure 

Place 25 ml. of the oxidizing 
reagent in the 250 ml. flask with 
10 ml. of sample. This mixture 
will boil at 145° C. under a reflux 
condenser. If raw sewage is used 
approximately 5 ml. of sample 
will be needed, then 5 ml. of wa- 
ter must be added to provide a 
volume of 10 ml. of sample plus 
the 25 ml. of reagent. If a larger 
volume is needed for dilute sam- 
ples such as effluents and stream 
samples, then the excess water 
must be removed by evaporation 
until the temperature of the mix- 
ture reaches 145° C. (35.0 ml. 
total vol.) 

Place the flask plus sample over 
a burner and reflux 60 minutes 
so that the fumes do not rise high- 
er than one inch above the lowest 
cooling surface of the condenser. 
Cool; rinse down reflux condenser 
with approximately 100 ml. wa- 


ter; cool; add 3 ml. potassium 


Table II 


COMPARISON OF THE VALUES OBTAINED BY OXIDIZING THREE 
ORGANIC SUBSTANCES BY MEANS OF THREE METHODS OF OXIDIZATION 


_Dichromate O. C. 
Per cent of 


Theoret. 
Value 


Average 
Experi. 


Value X0.68* 


Per cent 
98 


98 
83 
98 


*Experimental value of O.C. multiplied by 0.68. To compare with the 5 day B.O.D. values. 
**Developed by aerating sewage with starch for several days prior to setting up the dilutions. 
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ml. sample 


Value 





This formula will give the 0.C. 
value which will approximate the 
20 day B.O.D. because it is based 
on complete oxidation. If it is mul- 
tiplied by the factor of 0.68, one 
will obtain a value that will ap- 
proximate the 5 day B.O.D. 


A mixture of phosphoric and 
sulfuric acids is used in the oxi- 
dizing reagent because the phos- 
phoric acid alone does not have a 
high enough boiling point while 
the sulfuric acid water mixtures 
of the proportions to give the de- 
sired temperature bump violent- 
ly. An all-glass apparatus is rec- 
ommended to prevent contact of 
the hot vapors with organic mat- 
ter not in the sample. The beakers 
recommended in the Rhame’s ar- 
ticle’ were discarded because 
of loss of the reagent and sample 
by splashing. 


Experimental Development 
Of Method 


The development of the proce- 
dure given above was carried out 
with solutions of 200 ppm. dex- 
trose, starch, and peptone. This 
concentration was chosen because 
a 10 ml. aliquot of sample con- 





Permanganate O. C. Dilution B. O. D. 

Per cent of 

Theoret. 
Value 





Per cent of 
Theoret. 
Value 


Average 
Experi. 
Value 


Average 
Experi. 





Ppm. Per cent Ppm. 
94 44 130 
40 16 40 16 

ia 110 47 
145 ” 


Per cent 
61 
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sumed about one-half of the di- 
chromate of the oxidizing reagent 
in being completely oxidized. It 
soon became evident that the fol- 
lowing factors must be studied: 


(1) The correct titration value 
for the blank. 


(2) The relative volume of wa- 
ter to be used with the oxidizing 
reagent during digestion and tem- 
perature of digestion. 


(3) The length of time for re- 
fuxing the mixture. 


(4) The use and choice of a 
catalyst for the oxidation of the 
organic matter in the sample by 
the dichromate. 


(5) The effect of the concen- 
tration of the chloride ion. 


When using a good grade of 
dextrose or starch whose exact 
formula is known, it is possible to 
calculate precisely the theoretical 
amount of dichromate that should 
be reduced by the sugar or starch 
as well as the experimental 
amount of dichromate which is ac- 
tually used by the solutions of 
these substances. The correct ti- 
tration value for the blank is very 
important for checking the the- 
oretical values of the amount of 
dichromate reduced by the sugar 
and starch. 


According to the present con- 
cepts, the blank value will be dif- 
ferent for various conditions, so 
that several conditions were stud- 
ied. When all of the water of the 
sample is evaporated off from a 
sample acid dichromate mixture, 
as indicated by the volume re- 
maining in the flask, the tempera- 
ture rises to approximately 155°C. 
The temperature continues to rise 
rapidly to 170°C. unless a reflux 
condenser is used to prevent the 
further loss of some volatile con- 
stituent. 


_ As shown in Table I, the oxidiz- 
Ing capacity of the dichromate 
falls off rapidly when a blank is 
heated at 155°C. or higher. It is 
also true that the organic oxida- 
tion proceeds rapidly at these high 
temperatures, but it is difficult to 
choose the proper length of time 
of heating or the correct blank 
value when the time factor is so 
critical The results shown in 
Table I indicate that 10 ml. of 
sample plus 25 ml. of acid dichro- 
mate reagent gives the blank value 
hearest to the value obtained with- 
out any heating, even though the 
blank containing 25 ml. reagent 
and 10 ml. water had a high- 
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er temperature during refluxing 
than those mixtures with more 
water. This would give the short- 
est digestion period with the least 
error from an excessive period of 
digestion. 

The data of Table I further 
shows that the dichromate re- 
maining decreases as the amount 
of water boiled with it increases. 
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dichromate. It is important to 
know whether hydrogen peroxide 
under these conditions will oxidize 
organic matter first or break 
down first. The problem was at- 
tacked experimentally by making 
up a small volume of 1:1 sulfuric- 
phosphoric acid mixture contain- 
ing 0.5 per cent by volume of 30 
per cent hydrogen peroxide. Ten 
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Fig. 1. Comparison of the B.O.D. Values with the New Dichromate 0.C. 
Values 


(The O.C. values of a number of sewage and effluent samples multiplied by 0.68.) 


It is concluded from these data, 
that the dichromate was reacting 
with the water to form hydrogen 
peroxide which decomposed to 
give free oxygen and water. An 
experiment was set up with a con- 
stant volume of a reagent of pure 
phosphoric acid with dichromate 
and with varying amounts of wa- 
ter. The phosphoric acid water 
mixtures had much lower temper- 
atures of refluxing (105-115°C.), 
but the results again indicated 
that the water reacted with the 


ml. of 200 ppm. dextrose solution 
was refluxed with 25 ml. of the 
acid peroxide reagent for one 
hour. Then one ml. containing 31 
mg. potassium dichromate (the 
amount in 25 ml. of the acid di- 
chromate reagent) was added and 
the heating continued for one 
hour. There was no reduction in 
the dichromate after the hour’s 
heating. This indicated that the 
hydrogen peroxide had oxidized 
all of the sugar before the dichro- 
mate was added. It was concluded 
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that the hydrogen peroxide will 
oxidize the organic matter before 
breaking down if any is formed 
during the digestion period and 
that no correction should be made 
in the dichromate titration run on 
the reagent directly in the cold. 


Because of the simple procedure 
that has been outlined above in the 
absence of chlorides, the deter- 
mination of dextrose was repeated 
in the presence of several different 
concentrations of chlorides. The 
average of six determinations at 
each of four different chloride 
concentrations showed that the di- 
chromate was reduced by the 
amount theoretically required to 
oxidize the chloride to chlorine in 
concentrations up to 240 ppm. 
chloride in the presence of dex- 
trose. 


From the data presented above, 
it was decided to use the mixture 
of 10 ml. of sample with 25 ml. of 
acid dichromate reagent in order 
to attain the highest possible di- 
gestion temperature with the 
smallest breakdown in the dichro- 
mate if an excessive time of re- 
fluxing was used. 


Results 


When the dextrose solution was 
analyzed under these conditions, it 
was determined as shown in Table 
II that there occurred a 98 per 
cent reduction in the equivalent 
amount of dichromate in 20 min- 
utes. Only an 83 per cent recovery 
of starch could be obtained in 60 
minutes of refluxing until seleni- 
um, which is a well recognized 
catalyst for organic oxidations, 
was added. The selenium in- 
creased the starch oxidation to 98 
per cent and yet did not cause an 
excessive value for the dextrose 
oxidation. A large number of 
other catalysts were tried without 
any success. The increase of the 
peptone O.C. value when using 
selenium makes it appear that for 
many complex substances one 
should use the selenium catalyst, 
but the small increase indicates 
either that the oxidation with the 
selenium was complete or that a 
better catalyst must be found. It 
was concluded that heating, re- 
fluxing, for one hour with seleni- 
um will give complete oxidation. 


The permanganate O.C. values 
shown in Table II are in very poor 
agreement with the theoretical 
values for the oxidation of starch 
and sugar. The dilution B.O.D. 
values shown in Table II for dex- 
trose and peptone are in good 
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agreement with previously pub- 
lished values for these compounds. 
The basic chemical identity be- 
tween starch and dextrose means 
that starch should have the same 
or slightly higher B.O.D. than 
dextrose. The need for a special 
seed to attain this B.O.D. value 
for starch indicates the need for 
special precautions for all B.O.D. 
determinations on industrial 
wastes and the poor seeding char- 
acteristics of ordinary sewage un- 
der certain conditions. The high 
concentration of the acids in the 
acid dichromate reagent makes 
the reagent an excellent solvent 
for paper. The dispersed paper 
gives an O.C. value that compares 
with starch. Since the dilution 
method for B.O.D. gives no oxy- 
gen demand for paper, this will be 
a source of discrepancy in the 
analysis of raw sewage. 


A comparison of the dilution 
B.O.D. values with the new di- 
chromate O.C. values multiplied 
by 0.68, for a number of sewage 
samples, is presented in Fig. I and 
Table III. The results indicate that 
the O.C. values x 0.68 run some- 
what higher than the dilution 
B.O.D. values. This might be ex- 
pected from the presence of sub- 
stances known to be oxidizable 
chemically but not biologically, 
such as paper and humus. The dif- 
ferences in the B.O.D. and dichro- 
mate O.C. values are increased by 
the selenium with the raw sewage, 
but the O.C. values are not in- 
creased by the selenium with the 
settled sewage. This indicates that 
the settled sewage does not con- 
tain as much material which re- 
sists oxidation as does the raw 
sewage. 


Discussion 

There are several interesting 
differences between this dichro- 
mate O.C. procedure and the one 
suggested by Adeney and Dawson 
son® or Abbott’. Both of those 
older procedures removed the 
chlorides before digesting the 
sample with the dichromate, while 
this proposed procedure recom- 
mends a separate determination 
of the chlorides and an arithmetic 
correction during the calculation. 
It is obvious that the accuracy of 
any of the three methods will 
decrease as the ratio of the chlo- 
rides to the organic matter in- 
creases. 


The two earlier procedures con- 
trolled their temperatures exter- 
nally by using steam (1) or a 
thermostat with hot plate (2), 


while the digestion temperature 
of this procedure is controlled 5 
the boiling point of the mixture of 
25 ml. of the sulfuric-phosphorie 
acid reagent with 10 ml. of the 
sample. Each of the three proce. 
dures are alike in determining the 
O.C. value by calculating the gj. 
chromate reduced from the differ. 
ence in the amount of dichromate 
remaining after digestion and the 
amount present originally or in g 
blank. By using some (but not an 
excessive amount of) water, the 
need for running a blank with 
each set of samples in this proce. 
dure has been eliminated; where. 
as the earlier procedures removed 
all water from the digesting mix. 
ture to permit a direct breakdown 
of the dichromate. 


Because many organic mole- 
cules contain some oxygen in their 
structure, this O.C. test, which 
measures the reducing equivalents 
in an organic mixture, would seem 
to be a better method for measur- 
ing the strength of sewage or in- 
dustrial wastes than the complete 
organic carbon methods which 
measure the carbon dioxide 
evolved. Further, this proposed 
O.C. test is easy to conduct, uses 
simple apparatus, and is rapid. 


In Rhame’s™ article, the me- 
dian values for the dichromate 
O.C. test using the 0.68 factor and 
B.O.D. values were roughly equiv- 
alent, while with the present pro- 
cedure for the O.C. test, the 0.C. 
values are all higher than the dilu- 
tion B.O.D. values. On a purely 
theoretical basis, the O.C. value 
which is based on complete oxida- 
tion should run higher than the 
B.0O.D. value unless there has 
been either (1) poor sampling, 
(2) a loss of sample or reagent 
during the O.C. test, or (3) an 
apparent failure of the reagent 
to oxidize the sample due to the 
use of a low blank titration value 
in the O.C. calculation. Where 
pure food substances are used, the 
O.C. and B.O.D. values can and do 
approach each other very well. 


Summary 

This paper presents a rapid 
analytical procedure for deter- 
mining chemically the amount of 
oxidizable material present Mm 
sewage. A small aliquot of sewage 
is added directly to a small volume 
of a 1-1 mixture of phosphoric and 
sulfuric acids plus some potassium 
dichromate and the mixture [re 
fluxed for sixty minutes in the 
presence of selenium. The amoul 
of dichromate remaining after 0% 
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izing the sewage is determined 
chemically and the oxygen con- 
sumed value is calculated by the 
difference in the dichromate pres- 
ent originally and finally, and is 
corrected for the chloride concen- 
tration of the sample. 
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WATER PATENTS 


Scraper Structure For Liquid 
Treatment Tanks. Ewald A. Kamp 
(to Graver Tank & Mfg. Co., Inc.); 
U. S. 2,427,092; Sept. 9, 1947 (Appl. 
8-26-44). Flocculation and sedimen- 
tation tank with central influent 
chimney, radial flow to outer cir- 
cular wall, and scraper mechanism 
operated from revolving superstruc- 
ture. 


Pipeline Swab. Joseph F. 
Stephens, (to Gustin-Bacon Mfg. 
Co. Kansas City, Mo.); U.S. 2,- 
427,632; Sept. 16, 1947 (Appl. 8-16- 
43). A mechanical device for clean- 
ing encrusted pipelines. 


Spherical Tank. George T. Hor- 
ton (to Chicago Bridge & Iron Co., 
Chicago, Ill.) ; U. S. 2,427,676; Sept. 
23, 1947 (Appl. 3-1-1945). A spheri- 
cal storage tank comprising a hol- 
low sphere and supporting struc- 
ture, 


Upflow Water-Treating Appara- 
tus. James D. Walker (to the Amer- 
ican Well Works, Aurora, Ill.) ; U.S. 
2,427,866; Sept. 23, 1947 (Appl. 10- 
4-43). Water treatment apparatus 
with outer cylindrical tank and an 
ner cylindrical tube with com- 
municating means between and an 
axial flow pump for moving the 
Water down the inner tube and up 
the outer annular cylinder and 
through a slurry in the bottom. 


(Of Recent Issue) 





Process of Removing Bacteria 
From Fluids. Garnet Philip Ham 
and Robert Bowling Barnes (to 
American Cyanamid Co., New 
York); U. S. 2,428,328; Sept. 30, 
1947 (Appl. 9-5-42). A process for 
removing bacteria from aqueous 
media by passing it through a di- 
electric material activated by 100- 
2000 volts. 





These patent abstracts being 
brief do not necessarily cover the 
entire scope of the invention de- 
scribed. If the reader becomes 
especially interested in any of 
these patents, he should obtain 
printed copies of the complete 
patent, at 25 cents each, from the 
Commissioner of Patents, Wash- 
ington 25, D.C. 











Removal of Bacteria from Fluids. 
Garnet Philip Ham and Robert 
Bowling Barnes (to American 
Cyanamid Co.); U. S. 2,428,329; 
Sept. 30, 1947 (Appl. 9-5-42). Simi- 
lar to U. S. 2,428,328. 


Removal of Silica and Other Im- 
purities From Water by Precipita- 
tion. Paul C. Goetz and Howard L. 
Tiger (to The Permutit Co., New 
York City); U. S. 2,428,418; Oct. 7, 
1947 (Appl. 7-3-40). Process of re- 
moving impurities from water .by 
increasing the magnesium content 
of water by subjecting it to contact 
with a magnesia bearing material 
and thereafter adding lime to pre- 
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PATENTS 






cipitate the ionic magnesium with 
agitation that causes intimate con- 
tact of the water and the precipi- 
tated sludge. 


Sedimentation Chamber for Sepa- 
rating Solids from Liquid Having 
Flow Distributing Means Therein. 
Arthur C. Lind (to Chain Belt Co., 
Milwaukee, Wis.); U. S. 2,428,756; 
Oct. 7, 1947 (Appl. 4-14-44). Sedi- 
mentation tank for separating 
solids from liquid, with baffles at 
both inlet and outlet ends to main- 
tain stratified horizontal flow, there- 
by improving sedimentation and 
eliminating short circuiting. 


Attachment Means for Conveyor 
Flights. Arthur C. Lind (to Chain 
Belt Co.); U. S. 2,428,757; Oct. 7, 
1947 (Appl. 6-29-44). A conveying 
mechanism for solids and means of 
attaching flights to link chain. 


Water Elevating and Distribut- 
ing System. Archie S. Feinberg, 
Dallas, Texas. U.S. 2,428,842; Oct. 
14, 1947 (Appl. 2-4-46). An evapo- 
rative cooler system consisting of 
two rotating parallel discs which 
pick up and discharge water on 
side filter mats. 


Liquid Level Indicating and 
Means. Frank P. Scully and 
Alcide E. Mathey (to Scully Sig- 
nal Corp., East Cambridge, Mass.) 
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U.S. 2,429,280; Oct. 21, 1947 
(Appl. 9-19-41). A gas operated 
sound producing device positioned 
in path of gases escaping from a 
tank being filled. 


Solids Separator. Walter H. 
Green (to Infilco, Inc., Chicago, 
Ill.) U.S. 2,429,315; Oct. 21, 1947 
(Appl. 3-1-41). A circular sedi- 
mentation tank of the two section 
up-flow type with necessary ap- 
purtenances for mixing, settling, 
and withdrawing sludge and clari- 
fied liquid. 


Process and Apparatus for Im- 
proving Clarification of Turbid 
Liquors By Use of Partially 
Thickened Sludge. Walter H. 
Green (to Infilco, Inc., Chicago, 
Ill.) U.S. 2,429,316; Oct. 21, 1947; 
(Appl. 10-26-42). A liquid treat- 
ing apparatus of the up-flow type 
for the coagulation and clarifica- 
tion of water. 


Automatic Self-Cleaning Water 
Strainer. Franklin R. Magill, Leb- 
anon, Pa. U.S. 2,429,417; Oct. 21, 
1947 (Appl. 1-61-45). A coil spring 
straining unit with backwashing 
facilities. 


Valve. Henry W. Boteler (to 
Grinnell Corp., Providence, R.I.). 
U.S. 2,429,602; Oct. 28, 1947 
(Appl. 7-27-44). A diaphragm 
type valve. 


Dry Feeding Machine Having 
Means Responsive to Weight of 
Material Already Discharged 
From Automatically Movable 
Hoppers. Grove D. Alvord (to 
Syntron Co., Homer City, Penna.). 
U.S. 2,429,864; Oct. 28, 1947 
(Appl. 10-16-43). Dry feed device 
with electrically operated vibra- 
tory motor and vibratory con- 
veyor with feed controller. 


Passing Liquid Downward 
Through First and Second Beds of 
Zeolite and Thereafter Passing 
Liquid Downward Through Sec- 
ond and First Beds of Zeolite. 
Frank D. Prager (to Graver Tank 
& Mfg. Co.) U.S. 2,429,943; Oct. 
28, 1947 (Appl. 12-18-44). Process 
comprising repetitive steps using 
organic zeolite in hydrogen cycle. 


Tool For Lining Pipe. Harry 
Browning (to E. I. duPont deNe- 
mours & Co., Wilmington, Del.). 
U.S. 2,430,273; Nov. 4, 1947 
(Appl. 11-14-45). 
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Pump. John Mann (to Goulds 
Pumps, Inc., Seneca Falls, N.Y.). 
U.S. 2,430,299; Nov. 4, 1947 
(Appl. 3-9-44). 


Material For Treating Boiler 
Feed Water and Preparation 
Thereof. Thomas L. Pankey and 
Carroll E. Imhoff (to Allis-Chal- 
mers Mfg. Co., Milwaukee, Wis.) 
U.S. 2,430,300; Nov. 4, 1947 
(Appl. 1-20-45). A process of pro- 
ducing an activated silica absorb- 
ing material for treating water 
containing silica. 


Self-Priming Pump. Frederick 
W. Heckert and Russell R. Curtis 
(to Curtis Pump Co., Dayton, 
Ohio). U.S. 2,430,837; Nov. 4, 
1947 (Appl. 3-25-44). A portable 
compact pump and motor unit. 


Anion Exchange Resin Pre- 
pared With Urea, Paraformalde- 
hyde, and Aniline Hydrochloride 
and Process of Removing Acids 
from Liquids Therewith. Eric 
Leighton Holmes (to The Per- 
mutit Co., New York, N.Y.) U.S. 
2,431,251; Nov. 18, 1947 (Appl. 
2-2-44). A process for preparing 
an anion exchange resin. 


Water Pump Refacing Tool. 
William B. Chiles, Lubbock, Tex. 
U.S. 2,431,369; Nov. 25, 1947 
(Appl. 5-14-46). A tool grinding 
mechanism for re-surfacing pump 
seal surfaces. 


Storage Tank. George T. Hor- 
ton, (to Chicago Bridge & Iron 
Co., Chicago, Ill.) U.S. 2,431,693; 
Dec. 2, 1947 (Appl. 2-9-44). Cylin- 
drical storage vessel. 


Water - Softening Apparatus 
Having A Valve for Admitting 
Reactivating Agent Thereto. 
Homer J. Shafer, (to Westing- 
house Electric Corp., East Pitts- 
burgh, Penna.) U.S. 2,432,178; 
Dec. 9, 1947 (Appl. 7-4-44). Water 
softening apparatus for regenera- 
tive material. 


Sludge Tank Having A _ U- 
Shaped Conduit Having Arm 
Portions Inclined Downward to 
the Lower Part of Said Tank And 
A Conduit Opening Into Said Tank 
Connecting Portions. Henry W. 
Hapman, Detroit, Mich. US. 
2,432,756; Dec. 16, 1947 (Appl. 
1-15-44). A sludge removal appa- 
ratus consisting of a chain of con- 
tinuous flights operating in a U- 
shaped closed conduit. 


SEWAGE PATENTS 


Apparatus for Controlling the 
Rate of Discharge From a Liquid 
Distributor From Changes in the 
Liquid Head Within the Distrip. 
utor. Herbert W. Gillard (to Ip. 
filco, Inc., Chicago, Ill.) Us. 
2,429,312; Oct. 21, 1947 (Appl, 
3-5-43). A sewage treatment ap- 
paratus comprising a trickling 
filter bed, and a rotating sewage 
distributor, with a power actuated 
flow regulating device operating 
in accordance with the change of 
head on the center column of the 
rotating distributor. 


Self-Adjusting Sump Pipe. Per 
E. Alden (to Kenmore Builders 
Supply Co., Inc., Buffalo, N.Y.) 
U.S. 2,429,541; Oct. 21, 1947 
(Appl. 8-20-45). Hydraulic re. 
ceiver to be installed in a drain 
pipe. 


Diaphragm Pump. Walter F. 
Wesley, Minneapolis, Minn. US. 
2,430,545; Nov. 11, 1947 (Appl. 6- 
18-45). 


Sewage Disposal Equipment. 
John W. VanDenberg, New York, 
N.Y., U.S. 2,430,749; Nov. 11, 
1947 (Appl. 7-19-45). Air diffus- 
ing means consisting of a header, 
an outlet which limits escape of 
air according to position of outlet 
and a porous diffuser tube. 


Back Water Trap for Drains. 
George A. Hull, Detroit, Mich. 
U.S. 2,431,399; Nov. 25, 1947 
(Appl. 5-28-45). 


Automatic Sewer Flood Control. 
Arthur Gordon, Chicago, Ill. US. 
2,431,640; Nov. 25, 1947 (Appl. 6- 
9-45). An automatic back-water 
locking gate consisting of a sump, 
conduit through the sump, gate 
operated automatically to close off 
back water in case of flood. 


Sewage Disposal Apparatus 
Comprising a Septic Tank and an 
Evaporating Tank Having a Vent. 
Lyman J. Haviland, Mundeleit, 
Ill. U.S. 2,482,887; Dec. 16, 1947 
(Appl. 9-14-44). Septic tank sy& 
tem for small home or farmhouse. 


Sewer Pipe Branch Locator. 


Merle H. Clapper, Delavan, Wis. 
U.S. 2,433,028; Dec. 23, 1947 
(Appl. 1-24-45). A signalling de- 
vice for locating a branch m4 
tubular conduit. 
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“The City of Beautiful 

Homes,” is situated on a hill 
with a commanding view of the 
City of Cleveland where the ma- 
jority of its residents carry on 
their business. The city received 
its name from the early settlers of 
the area who were known as 
“Shakers.” They were a religious 

up formed as an outgrowth of 
English Quakerism. It is claimed 
their fervor agitated them during 
their religious ceremonies to the 
pint of trembling, shouting, 
jumping and shaking—from 
which comes their name—“Shak- 
ers.” They settled the area in 1823 
and were organized in three large 
family groups—The North Fam- 
ily, Middle Family and East Fam- 
ily, living in large community 
houses. 

The Shakers were industrious, 
hard working people who pro- 
vided themselves with all their re- 
quirements, but as marriage was 
not permitted they depended en- 
tirely on new converts to maintain 
their membership. Unsuccessful 
in obtaining sufficient converts, 
thir numbers dwindled and in 
1889 they sold their 1366 acres 
of land now comprising Shaker 
Heights for $316,000—a fraction 
of its present value, of course. 


— 


*Municipal Engineer, Shaker Heights, Ohio. 


Githe Heights, known as 





















VALUES 


Boulevard 
By FRED A. PEASE* 


Development of 
Shaker Heights 


About 15 years later O. P. and 
M. J. Van Sweringen obtained op- 
tions on parcels of land in the 
Shaker area and this development 
served as a springboard for the 
Van Sweringen Brothers ven- 
tures in real estate, railroads and 
finance, making them nationally 
known figures in these fields. 


Shaker Heights was developed 
from a master plan and protective 
restrictions with the vision and 
backing of the Van Sweringen’s 
and under the direction of capable 
administrators. William J. Van 
Aken, Esq., has continuously 
served as Mayor of Shaker 
Heights since 1915. Shaker’s at- 
tractive curved streets were laid 
out by The F. A. Pease Engineer- 
ing Co., who have a record of con- 
tinuous service as City Engineers 
similar to that of the Mayor. 


Reminiscent of its early history, 
the city has a few hills and dales. 
These are now surrounded by de- 
veloped property and form noth- 
ing more than unsightly gullies 
which are also detrimental to the 
tax duplicate. 


1947 Improvements 


The City Council, in the Spring 
of 1946, authorized the F. A. 


SHAKER HEIGHTS ADDS TO PROPERTY 


By Successful Conversion of Unsightly Open Ditch to Residential 


Pease Engineering Co. to take the 
necessary steps for the elimina- 
tion of one such gully located in an 
area zoned for apartments and a 
shopping district. 


After a careful survey, the 
Pease organization changed the 
alignment from the location of the 
old meandering stream so that the 
new structure would be under the 
proposed extension of Winslow 
Road and follow property lines of 
the abutting parcels, thereby sim- 
plifying the problem of obtaining 
easements. 


In accordance with the Pease 
design a contract was awarded in 
October, 1946, for the construc- 
tion of a corrugated metal arch 
culvert using an integral concrete 
floor and footers extending 18 
inches above the floor. A 10-foot 
span arch was planned for 780 
lineal feet and a span of 8 feet for 
830 lineal feet. 


Contract for the construction 
was let to Darin & Armstrong, 
Inc., General Contractors of De- 
troit and Cleveland, on their low 
bid of approximately $82,000 
which included excavation, back- 
fill and special connections. The 
material selected was Armco Mul- 
ti-Plate for the arches and Armco 
Corrugated pipe, all bituminous 
coated. 














Two Reverse Curve Sections of Multi-Plate Arch Sewer 
Note locations of corrugated pipe risers forming manholes. 
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Installation of 
Multi-Plate Arches 

Construction was started in De- 
cember, 1946. Immediately follow- 
ing excavation the contractor 
poured the reinforced concrete 
base imbedding in the footers a 
special galvanized iron channel to 
receive and bolt the Multi-Plate 
Arch. As the concrete base pro- 
gressed, a three man crew set the 
metal arch with skeleton bolting, 
then as time permitted the re- 
mainder of the bolts were inserted 
and all tightened. As the new 
structure crossed the old stream 
bed in a number of places, tem- 
porary openings had to be pro- 
vided. This was easily accom- 
plished by omitting one section of 
Multi-Plate which later was bolted 
in the structure. 

Stubs for the 30 inch diameter 
corrugated metal pipe manholes 


FIRST INTER-AMERICAN SANITARY ENGINEERING CONGRESS 
To be Held in Santiago, Chile, April 8-14. Exhibits a Feature 


The Chilean Section of the In- 
ter-American Association of Sani- 
tary Engineering (IAASE) an- 
nounces definite plans for the 
First Inter-American Sanitary 
Engineering Congress. The meet- 
ings of the Congress will be held 
in the University of Chile, Santi- 
ago, Chile, during the period April 
8-14, inclusive. Sponsoring agen- 
cies of the Congress include the 
Chilean Section (IAASE), the 
Ministry of Public Works of Chile, 
the Ministry of Public Health of 
Chile, the Department of Water 
and Sewerage of Santiago, the 
Pan-American Sanitary Bureau 
and the Institute of Inter-Ameri- 
can Affairs. 

This Congress will follow the 
pattern of the two preceding re- 
gional meetings held in Rio de 
Janeiro, Brazil, and Caracas, 
Venezuela, in 1946, and there will 
be in attendance not only sanitary 
engineers, but public health and 
public works officials and allied 
professionals from all the Ameri- 
can Republics. 

Specific details of the well bal- 
anced program of the Conference 
will be released shortly. Among 
the outstanding items of interest 
to those who will be in attendance 
are inspection trips to Las Viz- 
caches Water Treatment Plant 
and the Villa Alemana Sewage 
Treatment Plant near the famous 
ocean resort of Vina del Mar. 


One of the most important mat- 
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SHAKER HEIGHTS ADDS TO PROPERTY VALUES 


were attached to the Multi-Plate 
in the fabricating plant and the 
extensions were attached in the 
field, using standard bolted con- 
necting bands. Some of the sewer 
connections could not be located 
in advance and the contractor 
used a cutting torch to cut the 
Multi-Plate for these to enter. The 
burnt edges were re-coated with 
bituminous material and a shop 
fabricated saddle branch was 
bolted to the Multi-Plate covering 
beyond the burned area, thus pro- 
viding a stub for the lateral 
sewers at the angle required for 
the job. 

The Multi-Plate was specially 
fabricated to form the transition 
between the eight and ten foot 
span arches. The junction with ex- 
isting rectangular concrete box 
culverts at both ends was accom- 
plished by butting the Multi-Plate 





University of Chile, Santiago. 


ters to be placed on the Congress’ 
agenda is the establishment of the 
Inter-American Association of 
Sanitary Engineering on a perma- 
nent basis. 


A large exhibit of water works 
and sanitation equipment will be 
staged in the exhibit hall adjacent 
to the University of Chile audi- 
torium and will be an important 
adjunct to the meeting. 


For further information on the 
Congress, inquiries may be ad- 
dressed to the conference chair- 









to the box culvert and pouring a 
concrete encasement. 

As this was a winter constrye. 
tion job and the specifications re. 
quired a well compacted backéijj 
this operation was carried on only 
as weather permitted and was 
completed in May, 1947. 

Grading for new Winslow Road 
is complete and early pavement js 
planned. The area has already in. 
creased in value and provides an 
attractive site for apartment 
buildings. 

W. B. Hecker was supervising 
engineer of construction for The 
Pease Engineering Co. Rudy Reif 
is Director of Public Service for 
Shaker Heights. 

The Darin & Armstrong con- 
tract operations were under the 
general supervision of E. Con. 
nerth with Jack Gibbons as proj- 
ect foreman. 







































man, Mr. Ruperto Casanueva, De- 
partmento Cooperativo Inter- 
americano de Obras Sanitaras, 
Tenderini 127, Santiago, Chile, or 
to the Inter-American Association 
of Sanitary Engineering, c/o Dot 
ald L. Snow, Acting Secretary, 
2001 Connecticut Avenue, N. W, 
Washington 8, D. C. 
Arrangements for exhibits by 
U. S. manufacturers are beilg 
handled through Mr. Arthur 7. 
Clark, Secretary-Manager, Water 
and Sewage Works Mfgrs. Ass 2. 
170 Broadway, New York 7, N. Y. 
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SANITARY ENGINEERING DIVISION 


of the American Society of 
Engineers, Jan. 21-23, the 
Engineering Division 


A a part of the annual meeting 


Sanitary 





Chairmen 
Incoming Outgoing 
H.M. Freeburn Gordon M. Fair 
Chief Engr. Dean of Engr. 


Harvard Grad School 


Phila. Sub. Water Co. 
 - Cambridge, Mass. 


Bryn Mawr, Pa. 


held its sessions in the Commo- 
dore Hotel in New York City. The 
program was devoted almost en- 
tirely to papers dealing with the 
sanitation of rivers and harbors 
and progress in sewage treatment 
by Boston, New York and Phila- 
delphia. 

The morning session, presided 
over by Dean Gordon M. Fair, 
Chairman of the Executive Com- 
mittee of the Sanitary Engineer- 
ing Division, was devoted entirely 
to a symposium on operations of 
authorities concerned with the 
sanitation of rivers and harbors. 


New England Compact 


The first speaker on the session 
was Warren J. Scott, Director of 
Bureau of Sanitary Engineering, 
Connecticut Dept. of Health, 
Hartford, Conn., who presented a 
paper on “Legal Aspects of Com- 
pact Legislation in New Eng- 
land.” In beginning his discussion 
of the New England compact, Mr. 
Scott pointed out that the pro- 
posed stream pollution abatement 
bill in Congress, (S-418) supports 
the idea of inter-state compacts. 
The New England compact, it is 
believed, can well represent that 
area, 

Membership of the commission 
is made up of five men from each 
state. To date three states have 
ratified the compact and it has be- 
come effective. 


OF AS.CE. 


Holds Two Sessions in New York 


The first task of the New Eng- 
land compact was to establish 
standards for the classification of 
water for its highest use. It has 
been expected that each state will 
work out the classification within 
its own boundaries. Each state 
pledges to abate pollution and to 
protect inter-state water. The leg- 
islatures of Connecticut, Massa- 
chusetts, and Rhode Island have 
approved the pact and it has been 
put into effect. Stipulation is 
made in the compact whereby 
N.Y. State can join insofar as cer- 
tain of its waters are inter-state 
to the New England states. 


According to Mr. Scott, success 
of the compact needs the coopera- 
tion of the several states and the 
working out of a long range plan. 


Stream Classifications Un- 
der New England Compacts 


The “Classification of Streams 
under Consideration for Compacts 
in New England” was the title of 
the paper presented by Arthur D. 
Weston, Director and Chief En- 
gineer, Mass. Dept. of Public 
Health, Boston, Mass. Mr. Weston 
reviewed the work of classifica- 
tion which was really started in 
1935. A committee filed a report in 
1941 and from that grew the New 
England compact. There are four 
different classes: Class A for use 
as a source of drinking water 
and the propagation of shell fish; 
Class B for bathing water; Class 
C for boating, fishing, and indus- 
trial supply; Class D for commer- 
cial navigation. 

Class A waters are expected to 
have a coliform bacteria content 
of less than 50 per 100 ml., where- 
as Class B waters may have a coli- 
form bacteria content of up to 
1,000 per 100 ml. These waters 
must also be clear and contain dis- 
solved oxygen. Class C and D wa- 
ters are obviously of poorer qual- 
ity, but all should contain some 
dissolved oxygen. 

As a part of the presentation, 
Mr. Weston showed slides of the 
condition of several rivers in Mas- 
sachusetts, indicating the condi- 
tion as the streams come into the 
state, what happens to them when 
passing communities, and the con- 





dition as they go out. With one ex- 
ception, i.e., the French River, all 
streams entering Massachusetts 
are now better than Class D, and 











Secretary Exec. Com. Mem. 
John H. O'Neill F. W. Jones 
Chief Engr. Havens & Emerson 


La. Dept. H’lth 
New Orleans, La. 


Cons. Engrs. 
Cleveland, O. 


it is Mr. Weston’s belief that they 
should be kept at Class C within 
the state, and leave at least in 
Class C condition. 


Interstate Sanitation 
Commission 


The Interstate Sanitation Com- 
mission is composed of New York, 
New Jersey, and Connecticut and 
has been in existence for a num- 
ber of years. The “Operations of 
the Interstate Sanitation Commis- 
sions” were described by Seth G. 
Hess, Director and Chief Engi- 
neer of the Interstate Sanitation 
Commission, New York, N. Y. Mr. 
Hess explained that the basic part 
of the standards set up by the. 
Interstate Sanitation Committee 
was not the quality of the water. 
but the quality of the material 
pollution entering the water. 
There is, however, a stipulation 
regarding the dissolved oxygen 
content of the receiving waters. 

. This compact authorizes the 
commission to issue orders to mu- 
nicipalities, and to bring court 
action if necessary. In these re- 
spects, the commission differs 
from other commissions. To date 
it has avoided the use of its pre- 
emptory power, preferring to 
work through state agencies. In 12 
years (no construction during the 
war) new plants for about one- 
half of the population tributary 
have been designed and put into 
operation. When a city sets its 
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own schedule for construction, the 
commission holds off any action. 
In the 12 years of operation there 
have been only two cases in which 
the municipalities have been cited 
for delay. In the smaller cities, the 
commission allows up to three 
years for the carrying out of the 
program once it is put under way. 

There is a second group of pol- 
luters with which the commission 
is concerned. These are the indus- 
tries and real estate developments. 
If municipal treatment is avail- 
able and will solve most of the in- 
dustrial problems, recommenda- 
tions are, wherever feasible, that 
industrial wastes be taken into the 
municipal sewers. The same is 
true of real estate developments. 

The commission watches over 
such things as chlorination, by- 
passes, storm water overflow, etc. 
Sewers are designed for dry 
weather flow plus the first flush 
of rain storm. 

Whereas it is quite usual for de- 
signers to consider rain fall fre- 
quencies of one year and more, de- 
sign for rainfall frequencies of 
less than one year is not generally 
available. The commission, how- 
ever, has established and devel- 
oped a density curve for rainfall 
frequencies of less than a year and 
therefore it is possible to design 
sewage treatment works and sew- 
ers in this area to take care of the 
dry weather flow plus the first 
flush of all types of rainstorms. 


Delaware River Basin 
(Incodel) 


According to James H. Allen, 
Executive Secretary, Interstate 
Commission on the Delaware Riv- 
er Basin, “Operations of the In- 
terstate Commission on the Dela- 
ware River Basin” are somewhat 
different as to their legal pattern 
than other commissions of similar 
purpose. Incodel is an agency con- 
sisting of the states of New York, 
New Jersey, Pennsylvania, and 
Delaware. The agency was created 
by legislative acts of the various 
states and not by compact. 

In order to find a practical pol- 
icy to put an end to pollution of 
the Delaware River, efforts were 
started with a conference of the 
chief sanitary engineers of the 
four states meeting once a month 
for a period of two years. From 
these meetings developed the plan 
for the creation of Incodel. This 
plan was founded on the assump- 
tion that the state and local agen- 
cies could do the job of stream pol- 
lution abatement. 
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After it became evident that a 
correlated action by the four 
states was necessary, certain steps 
were taken. The river and its trib- 
utaries were divided into four 
zones and reasonable and mini- 
mum standards were set for those 
four zones. Secondly, through the 
chief engineers, Incodel adopted 
a time schedule for proceeding 
with the abatement of pollution 
of these various zones. These 
ideas were then given legislative 
sanction by the four states. 


In its operation, Incodel has not 
superceded any part of the gov- 
ernment. It has progressed by get- 
ting the cooperation of industries, 











New England Compact 


Arthur D. Weston 
Dir. & Ch. Engr. 
Mass. Dept. Pub. H’lth 
Boston, Mass. 


Warren J. Scott 
Chief Enar. 
Conn. Dept. H’Ith 
Hartford, Conn. 


cities, and states. Even the cities 
of Philadelphia and Camden, N.J., 
have both developed programs to 
undertake pollution abatement. 
The former program will cost 
$60,000,000. 


One of the worst pollution prob- 
lems was the coal mining pollu- 
tion of the Schuylkill River, where 
the coal culm amounted to many 
millions of tons a year. Study of 
this problem by Incodel brought 
about a joining of hands of the 
Federal government and the state 
of Pennsylvania to relieve this 
problem and the abatement pro- 
gram is proceeding smoothly. 


In closing, Mr. Allen said that 
Incodel was more in harmony 
with home rule than was Federal 
legislative action and had been 
successful as operated by this 
commission. 


Tennessee Valley Authority 


Speaking on “Operations of the 
TVA,” Chief Public Health Engi- 
neer, Robert N. Clark, Tennessee 
Valley Authority, Chattanooga, 
Tenn., pointed out that the use of 
the stream affects an entire region 
and therefore its use should be 
considered in light of the economic 
and social status of the region. 





SANITARY ENGINEERING DIVISION OF A.S.C.E. 





In the case of TVA, technica] 
services are provided to the states 
concerned only where such serv. 
ices are not available in the state 
In addition, it has on its own ap. 
thority developed stream pollution 
surveys, most of them carried on 
with the assistance of state agen- 
cies. Development of these stream 
pollution studies has permitted 
the development of remedial meas. 
ures in many cases. Mr. Clark ex. 
plained how TVA had been help- 
ing in the states of North Caro- 
lina and Alabama. 


TVA does not set standards for 
the stream but has conferred with 
the several state agencies and has 
a policy of advocating the doctrine 
of reasonable use. From this pro- 
posal the states develop their own 
standards for the stream within 
its boundaries. 


In closing, Mr. Clark said that 
the final step in the abatement of 
stream pollution could involve 
compulsory action as well as vol- 
untary action. However, any man- 
datory action must be handled as 
a state action. It is the proposal 
of the TVA that Federal interest 
withdraw as the stream becomes 
freed of its pollution. Control will 
then be left entirely to the states 
concerned. 


SYMPOSIUM ON SEWAGE 
DISPOSAL INTO TIDAL 
RIVERS AND 
HARBORS 


The afternoon session of the 
Sanitary Division was devoted to 
progress reports from Boston, 
New York City, and Philadelphia 
on sewage treatment and disposal 
into tidal waters. The closing fea- 
ture of the session consisted of a 
comprehensive review of progress 
and trends in sewage and indus- 
trial waste treatment by the Di- 
vision’s Committee on Sewage 
Treatment, headed by Langdon 
Pearse of Chicago, who always 
produces an interesting contribu- 
tion with its suggestive, if not pro- 
vocative, comments. 


Progress at Boston 


A brief description of “The Nut 
Island Treatment Works of Bos- 
ton,” and construction progress 
on this plant, was presented by 
Karl R. Kennison, Chief Engr., 
Metropolitan Distr. Comm., Bos- 
ton, Mass. 

Interesting features of the 
plant, which will provide primary 
treatment, and chlorination, - 
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clude disposal of digested sludge 
to sea through a long force-main 
of 20 in. C.I. Pipe to deep water, 
with flexible mechanical joints on 
the submarine section of the line. 

The next Boston project will be 
an extension of the North Outfall 
sewer to Deer Island where the 
sewage will be given primary 
treatment and chlorination, as at 
Nut Island. Digested sludge from 
Deer Island will also be pumped to 
deep water after digestion. 


Progress at New York 

In reporting on “Sewage Treat- 
ment Progress at New York,” 
Richard H. Gould, Director Div. 











Commissions 


Seth G. Hess ‘-. - 
Chief Engr. txec. Sec’y 

Interstate San. INCODEL 

Comm. N.Y.C. Phila., Pa. 


of Engineering, Dept. of Public 
Works, New York City, had the 
following to say in his paper pre- 
sented by Gail P. Edwards, Chief 
Chemist, Dept. of Public Works. 


New York, with treatment now 
given in the Wards Island, Ja- 
maica Bay, Coney Island, Bowery 
Bay and Tallman’s Island plants, 
has a record of very satisfactory 
improvement of the waters of the 
area now receiving about 600 mil- 
lion gallons of treated sewage 
daily. In addition to the 6 modern 
plants now operating plans call 
for a 240 m.g.d. extension of the 
Wards Island Plant, 280 m.g.d. 
for the projected Newtown Creek 
Plant and 160 m.g.d. for the Owl’s 
Head Plant, on which bids are be- 
ing advertised. Construction has 
been resumed in the 60 m.g.d. 
26th Ward Plant and plans and 
specifications are complete for ad- 
ditional construction of $80,000,- 
000 value. 


Mr. Gould pointed out the econ- 
omy of the short period “Modified 
Aeration” being adopted in all 
new New York plants on the 
strength of reliable performance 
recorded for the plants now util- 
izing such short period aeration, 
with the maintenance of a pre- 
scribed limit on the age of recir- 


culated sludge in the system as 
an important consideration. All 
plants will employ sludge diges- 
tion and power recovery through 
engines equipped as Dual-Fuel 
Engines to supplement the gas 
supply with fuel-oil to the required 
degree at such times as digestion 
fails to keep pace with peak power 
requirements. 


Mr. Gould also pointed out the 
fallacy and poor economy of treat- 
ing sewage to a point much be- 
yond that of the minimum re- 
quirements. The sufficiency of 
60% purification rendered by the 
large Jamaica Bay plant and the 
75% and better purification by 
chemical precipitation at the 
Coney Island Plant was cited. To 
exceed such treatment would be 
to invite trouble from algae 
growths on top of a waste of 
money for unnecessary power re- 
quirements and cost of plant con- 
struction and maintenance. 


Progress at Philadelphia 


In reporting on “Sewage Treat- 
ment Progress at Ph’ladelphia, 
Pa.,” the joint paper by M. B. Tark, 
Chief Engr. andS.8S. Baxter, Assoc. 
Engr. of Design, Dept. of Public 
Works, Philadelphia, Pa., was 
read by Mr. Baxter. This paper 
gave a brief description of the 125 
m.g.d. Northeast Treatment 
Works now under construction, 
to provide primary settling, mod- 
ified aeration (0.3 cu. ft./gal.) 
with a 214 hr. period patterned 
after the New York City scheme. 
The mixed sludges will be pre- 
heated and given two-stage diges- 
tion designed for maximum flex- 
ibility in respect to methods of 
operating the digesters, sludge 
transfer, recirculation, etc. Heat- 
ing of sludge is to be accomplished 
with a submerged heating unit 
within which the gas is burned to 
provide economical direct heat 
transfer. The digested sludge will 
be disposed of in vast lagoons cal- 
culated as ample for 10 years of 
sludge output. 


Aeration is to be provided 
through tubular diffusors of the 
type which can be readily elevated 
out of the aeration tanks for in- 
spection, repair, etc. Final set- 
tling tanks will provide 2 hrs.’ de- 
tention. Air-cleaning, given espe- 
cial consideration, will be secured 
by electrostatic units. Sludge di- 
gesters (4 batteries) are to be 
constructed of pre-stressed con- 
crete. Gas will be stored in a 50,- 
000 cu. ft. gas holder. For disposal 
of supernatant liquor, the Kraus 


Process (Peoria, Ill.) is under 


consideration. 


Already. contracts have been let 
in the amount of $7,000,000 and 
the schedule calls for the plant to 
go into service on Sept. 1, 1949, 
after which construction will be- 
gin on the smaller projected 
Southeast and Southwest plants. 


PROGRESS AND 
DEVELOPMENT IN 

SEWAGE TREATMENT 

As the closing feature of the 
Sanitary Division’s sessions the 
“Report of the Committee on Sew- 
erage and Sewage Treatment” 
was presented with interesting 














Sewage Disposal 


New York Boston 
Rich. H. Gould K. R. Kennison 
Dir. Div. Enar. Chief Engr. 


Dept. Pub. Wks. Metro. Dist. Comm. 
side comments by the chairman 
of the committee, Langdon Pearse, 
Sanitary Engineer, Sanitary Dis- 
trict of Chicago. 

It is of course impossible to ef- 
fectively review such a voluminous 
report in the space here available. 
Some of the high-spots were the 
following. The famous Activated 
Sludge patent suits had finally 
been settled at an overall cost of 
$2,500,000 to U.S. municipalities. 
It had cost Chicago more than - 
$400,000 and Milwaukee more 
than $300,000 to fight the suit, all 
of which seemed unfortunate 
when recalling that Milwaukee 
could have settled originally for 
$25,000 and Chicago for $65,000. 


In commenting on industrial 
pollution abatement the report 
cited the interesting decree of 
Maine’s Supreme Court which en- 
joins the important paper mills 
from discharging wastes in excess 
of that which reduces the dis- 
solved oxygen in the receiving An- 
droscoggin River below 4 ppm. 
and orders construction of equal- 
izing lagoons to store the excess 
wastes. The court has appointed a 
chemist to watch stream condi- 
tions and supervise the operation 
of the lagoons to insure the main- 
tenance of not less than the mini- 
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mum dissolved oxygen specified. 
Interesting is the fact that the 
paper mills are required to pay the 
chemist named in the court’s de- 
cree as the watch-dog of the State. 


To reduce pollution of the 
southern end of Lake Michigan 
the states of Indiana and Illinois 
had jointly obtained injunctions 
against industrial polluters result- 
ing in a clean up costing industry 
$11,000,000. 


As a means of waste treatment 
with recovery of saleable products 
the report cited as outstanding 
the development of wool grease 
recovery from wool scouring 
wastes by heavy chlorination. 
which involves the use of hypo- 
chlorite to the extent of 33,000 Ibs. 
of available chlorine per million 
gallons of waste (see “Wool 
Scouring Wastes Treated by New 
Chemical Process,” W. & S. Wks., 
Dec. 1946). 

While chemical treatment of 
sewage is on the wane due to scar- 
city of chemicals and cost, since 
1943 chlorination has been ex- 
tended to an additional 200 sewage 
plants. 

Concerning sludge disposal the 
report directs attention to the 
value of pre-heating the sludge 
input to digesters. As far as 
sludge for fertilizer is concerned 
the report offers no encourage- 


Dr. A. R. Jacobson Joins 
N.Y.U. Sanitary 
Eng. Staff 


Dr. A. R. Jacobson has been ap- 
pointed Assistant Professor of 
Sanitary Chemistry in the Dept. 
of Civil Engineering at New York 
University. 

Dr. Jacobson had extensive ex- 
perience in water and sewage 
chemistry in the Navy, which he 
joined in 1945, handling military 
problems on water purification, 
sewage treatment, rodent control, 
food inspection, etc. During the 
past year he has served with the 
U. S. Engineer Research and De- 
velopment Laboratories at Fort 
Belvoir, supervising research on 
water supply and treatment prob- 
lems. 


Prior to Navy service, Dr. Jac- 
obson held responsible water puri- 
fication posts with the North Da- 
kota State Geological Survey, the 
Univ. of Iowa Water Plant, Kan- 
sas City Water Dept., and the 
Iowa State Hygienic Labora- 
tories. 
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ment in the matter of a profit 
from the sale of prepared sludge 
in the fertilizer market. Chicago 
has constructed sludge lagoons as 
a fixture and permanent addition 
to the large Southwest Plant, the 
lagoon capacity being 110 cu. ft. 
per capita. Odors and flies are 
controlled by motor truck spray- 
ers. The report also comments on 
the interesting development of di- 
gested sludge disposal into water- 

















Phila. Disposal 
M. B. Tark 
San. Engr. 
Link Belt Co. 
Phila., Pa. 


Comm. Chm’m. 
Langdon Pearse 
San. Engr. 
San. Dist. Chi. 
Chicago, Til. 
ways which are capable of assim- 
ilating this nonpathogenic sludge 
—notably at Portland, Ore. and 
Boston. 

Pertaining to aeration the re- 
port comments on the weakness of 
the turbine type blowers in con- 
trast with the positive displace- 
ment type blowers when pressure 


Dr. Jacobson was awarded a 
Ph. D. by Univ. of Iowa in 1941. 





Prof. Malcolm Dies 


Dr. William Lindsay Malcolm, 
Director of the School of Civil En- 
gineering, Cornell University, 


since 1938, died on January 18 
following a heart attack. A native 
of Mitchell, Ont., Dr. Malcolm 
came to Cornell from Queens Uni- 
versity, Kingston, Ont., where he 
had served from 1907 as assistant 
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builds up due to diffuser clog. 
gage or other causes. The report 
stresses the importance of ade. 
quate air cleaning to preclude 
clogging of diffuser units and algo 
the importance of maintaining 
low rates of air put through to 
effect longer life of plates or tubes, 

Commenting on the question of 
the dual disposal of garbage and 
sewage the report states.'that 8 
to 10 cu. ft. of digester capacity 
per capita must be provided if 
garbage solids are to be digested 
with sewage solids. 


New Officers 


The following were announced 
as the Division Officers for the 
year 1948. 

Chairman 
Harry M. Freeburn, Chief Engr, 
Philadelphia Suburban Water Co,, 
Bryn Mawr, Pa. 


Secretary 

John H. O’Neill, Chief Engr. 

Louisiana State Dept. of Health, 
New Orleans, La. 

The new member elected to the 
Division’s five member Executive 
Committee is Frank W. Jones, 
Chief Chemist, Haven & Emerson, 
Engrs., Cleveland, Ohio. Other 
members of the committee are R. 
F. Goudey (California) and A. H. 
Weiters (Iowa), in addition to the 
Chairman and Secretary. 


professor of civil engineering and 
professor of municipal engineer- 
ing. 

Professor Malcolm served in 
the first World War with the 
Canadian Army Engineers and at- 
tained the rank of Lieutenant Col- 
onel. He received the Master of 
Arts degree at Queens in 1905, a 
B.S. in civil engineering in 1907, 
and a Ph.D. in 1937 from Cornell. 

Professor Malcolm was a mem- 
ber of a number of honorary and 
professional fraternities, as well 
as the N.Y.S.W.W.A., Canadian 
Inst. of Sewage and Sanitation, 
A.W.W.A., and a number of other 
technical organizations. 


A. B. Uzzle City Eng. 
Canton, N. C. 
Archie B. Uzzle, Jr., who has 
been assistant superintendent of 
the Raleigh, N. C. water depart- 
ment and an employee of that de- 
partment for 20 years, has re- 
signed to become city engineer of 
Canton, N. C. ; 
Mr. Uzzle has been a contribu- 
tor to these pages. 
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DON'T ROB YOURSELF! 





Guessing can be a costly way of determining flow — especially in those communities where 


sewer taxes are collected. The only fair and safe way to determine your water consump- 
tion for tax purposes is by metering all lines. Builders Propeloflo Meter, widely used for 
main line metering, has been approved by many municipalities for metering all auxiliary 


lines, including deep well water supplies. 


With Builders Propeloflo Meter you know at all times the water consumed or clear effluent 
discharged. The meter is self-driven and reads directly in gallons. Builders streamline 
Venturi design totalizes flow accurately over a wide range — with a very low pressure 
loss which reduces pumping costs. Installation is as simple as bolting in a similar length 
of pipe — Builders Propelofio fits all lines 2” to 36”. For Bulletin 350A, address Builders: 


Providence, Inc., (Division of Builders Iron Foundry), 10 Codding Street, Providence 1, R. |. 





BUILDERS PRODUCTS 





Venturi, Propeloflo and Orifice Meters * Type M, Flo-Watch and Flo-Gage Instruments 


Shuntflo Steam Meters * Kennison Nozzles * Chronoflo Telemeters * Conveyoflo Meters 











BUILDERS»=PROVIDENCE 
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APR. 1-2—SyYRaAcusE, N. Y. (Hotel Syracuse) 


: New York Section A.W.W.A. (Spring Meeting). Sec'y. 
Treas., R. K. Blanchard, 50 West 50th St., New York, N'Y’ 
/, ~ APR. 2-4—GLOBE, ARIZ. 


SS Arizona Section A.W.W.A. Sec’y, G. W. Marx, Direetor 
e San. Eng., State Dept. Health, Capitol Bldg., Phoenix 


Arizona. 


T kk 0 UJ 8 [ ES : Apr. 5-8—StT. Louis, Mo. (Jefferson Hotel) 


National Association of Corrosion Engineers. Exec.-See’y. 
= B. Campbell, Southern Standard Building, Houston, 
exas. 


ey] | MEETINGS SCHEDULED 
| 


| APR. 7-9—PITTSBURGH, PA. (Wm. Penn Hotel) 


American Society of Civil Engineers. Asst. Sec’y, Allen 
Wagner, 33 West 39th St., New York 18, N.Y. 


Pi EsSiib guarantee means no. Apr. 8—LivincsTon, Mont. (City Auditorium) 


Montana Sewage Works Association. Sec’y-Treas., H, B, 


wrench housing repair cost—at all—ever! | Foote, State Department of Health, Helena, Mont. 


’ ous | APR. 8-14—SANTIAGO, CHILE (Univ. of Chile) 
RitfAiD’s unconditional guarantee pro : ; ; 
e "= protects you First Inter-American Sanitary Eng. Congress. Act. See’y, 


forever from wrench housing expense and bother. Donald L. Snow, 2001 Connecticut Ave., N.W., Washington 
And that’s not all. The powerful I-beam handle, 8, D.C. 4 
i ion non-slip jaw i 
instant actio ™ slip ha 8, handy ~~ scale on Apr. 9-10—LIVINGSTON, Mont. (Hotel Murray) (Tech Ses 
hookjaw and free spinning adjusting nut all make sions, Masonic Temple) 
for faster, easier work ... saving both effort and Montana Section A.W.W.A. Sec’y, C. W. Grinck, San. B 

. . : Div., Stz Board of Health, Hel M ' 
time. Millions of enthusiastic users specify RItaID> iv., Rate Board of Health, Helena, Mont. 


b 4 “a 
wrenches. You'll prefer them, too. Sizes from 6 APR. 12-14—FAYETTEVILLE, ARK. (Univ. of Arkansas Cam 


to 60” available at your Supply House. pus) 
Arkansas Water & Sewage Conference (17th Annual 
Meeting). Sec’y, Prof. Harrison Hale, 118 Chemistry 
Bldg., Fayetteville, Ark. 





Handy end wrench for pipe 


in coils or on flat surfaces. _ Apr. 12-14—N1AGARA FALLS, ONT. (General Brock Hotel) 


Canadian Section A.W.W.A. Sec’y, A. E. Berry, Ontario 
Dept. of Health, Parliament Bldgs., Toronto 2, Ont. 


—_—. = 
C eneens eee Apr. 15-16—CHICAGO, ILL. (Congress Hotel) 
wpa me bea Illinois Section A.W.W.A. Sec’y, Carl N. Brown, U. S. Pipe 


Breaks or Distorts we 


will replace it Free & Foundry Co., 122 S. Michigan Ave., Chicago 3, Ill. 


APR. 16—PATERSON, N. J. (Y.M.C.A.) 


North Jersey Water Conference. (Final Dinner Meeting) 
Sec’y, E. Walasyk, 299 Park St., Hackensack, N.J. 








Apr. 21-23—West LAFAYETTE, IND. (Purdue Union Builé 
ing) 
Indiana Section A.W.W.A. Sec’y, Charles H. Bechert, 1 
N. Senate Ave., Indianapolis, Ind. 


APR. 22—LINCOLN, NEB. (Hot: not selected) 
Nebraska Section A.W.W.A. Sec’y-Treas., C. L. Fishes, 
Deputy City Engr., City Hall, Lincoln, Neb. 





May 3-7—ATLANTIC City, N. J. (Convention Hall) 
American Water Works Association (Annual Meet- 
ing). Hotels—Ambassador, Chelsea and Ritz Carl- 
ton. Exec.-Sec’y, Harry E. Jordan, 500 Fifth Ave, 
New York, N.Y. 











May 12—Mar.poroucu, Mass. (Marlborough Country Club) 


New England Sewage Works Association. Sec’y-Treat 
Walter E. Merrill, 511A State House, Boston, Mass. 


WORK-SAVER PIPE To ° LS May 12-15—Bolse, IpAHO (Hotel not selected) 


Pacific Northwest Section, A.W.W.A., Sec’y, Prof. Fred 


THE RIDGE TOOL COMPANY . ELYRIA, OHIO ° 
Merryfield, Oregon State College, Corvallis, Ore. ; 


WaTeR & SEWAGE WorKS, March, 1948 





FOR EXTREMELY ACCURATE 
FEEDING OVER WIDE RANGES 


Designed for small or large water treatment plants 
the new Permutit Displacement Type Dry Chem- 
ical Feeder is simple and dependable. A step-less 
reB-\ebitciscel-selastBelneha (elem duclseWAscemceBallth/ mei 
capacity by means of a totally enclosed speed 
changer. Volumetric feeding accuracy is plus or 
minus 2% over the entire feeding range. Local- 
ized vibration of the hopper permits an even, free- 
flowing delivery of chemicals that might otherwise 
stick or arch. Feeder operation is visible yet dust- 
protected. The unit is of non-flooding construc- 
tion, and its feeding capacity is in no way affected 
ha setcM-leCobtatese Me) m-teM-> ca-telstesem eleye) ola 

For complete specifications, write to The 
Permutit Company, Dept. EN-1, 330 West 42nd 
Street, New York 18, N. Y., or to Permutit Com- 
pany of Canada, Ltd., Montreal. 


FOR 


35 YEARS 
T rh 
WATER CONDITIONING 
HEADQUARTERS 


Water & SEWAGE Works, March, 1948 





Nooker Chlorine 
A Multipurpose Chemical 


in Sewage Treatment 


You who have the responsibility of sewage 


disposal as well as water sterilization will find 
Hooker Chlorine a multipurpose ally in making 


your work easier and your results better. 


Sewage officials are using chlorine in many | 


phases of sewage treatment to good effect. Chlor- | 


ination of effluent is not only reducing bacteria 
count, but where residual is maintained at 0.5 to 
1.5 ppm, indications are that there is a decided 
improvement in the quality of the water in which 
the effluent is discharged. 

Stabilization of raw sewage, odor control, pre- 
vention of filter ponding and increasing filter bed 


efficiency, improvement of sedimentation and 


sludge digestion are other operations in sewage 


treatment where chlorine is being successfully used. 
Hooker chlorine whether for sewage treatment 
or for water sterilization, is of the same uniform 


high quality that has been protecting water sup- 


ply for over a quarter of a century. Hooker’s | 


Technical Staff, too, is at your service on problems 
involving the handling of chlorine and the other 


Hooker Chemicals. For assurance of consistent 


high quality specify Hooker Chlorine. 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


Buffalo Ave. & Ward St. 
Niagara Falls, New York 


New York, N, Y. 
Wilmington, Calif. 


HOOKER 


CHEMICAL 


Chlorine 


Tacoma, Wash, 





MEETINGS SCHEDULED 


| JUNE 4-5—N1AGARA FALLS, N.Y. (Hotel Niagara) 
| New York State Sewage Works Association. Sec’y, AP 
Dappert, State Dept. of Health, Albany 1, N.Y. j 


| JUNE 7-11—CHAPEL HILL, N.C. (University of North Caro. 
lina) 

North Carolina Waterworks Operators’ Association, . 
Treas., Max D. Saunders, P. O. Box 1126, 23 Oakwood 
Drive, Chapel Hill, N. C. 


JUNE 18-19—MILWAUKEF, Wisc. (Schroeder Hotel) 
Central States Sewage Works Association. Sec’y-Tregs 
Paul W. Reed, 1098 W. Michigan St., Indianapolis, Ind, ’ 


| JUNE 23-25—DayTon, Onto (Dayton-Biltmore Hotel) 

Ohio Conference on Sewage Treatment. Sec’y-Treas, ¢ 
A. Hall, State Dept. Health, State Dept. Health Bldg. 
Columbus 15, Ohio. ; 


AvuG. 23-25—STATE COLLEGE, PA. (Nittany Lion Inn) 
Pennsylvania Water Works Operators’ Association. Sec’y. 
Treas., I. M. Glace, 1001 Front St., Harrisburg, Pa. 4 


AuG. 25-27—STATE COLLEGE, PA. (Nittany Lion Inn) 
Pennsylvania Sewage & Industrial Wastes Association, 
Sec’y-Treas., Bernard S. Bush, Kirby Health Center 
Wilkes-Barre, Pa.. 


Sept. 1-2—WINNIPEG, CAN. (Royal Alexandria Hotel) 
Minnesota Section A.W.W.A. Sec’y, R. M. Finch, 416 
Flour Exchange, Minneapolis, Minn. 


SEPT. Date not set—MINoT, No. DAK. 
North Dakota Water & Sewage Works Conference. (20th 
Annual Convention). Sec’y-Treas., Jerome H. Svore, State 
Health Dept., Bismarck, N. Dak. 





SepT. 14-17—New York, N. Y. (Hotel Pennsylvania) 
New England Water Works Association. Sec’y, Jo- 
seph C. Knox, 609 Statler Bldg., Boston, Mass. 











Sept. 22-24—F.LIntT, MicH. (Hotel Durant) 
Michigan Section A.W.W.A. Sec’y, Raymond J. Faust, 
State Dept. of Health, Lansing, Mich. 


Oct. 7-8—MANSFIELD, OHIO 
Ohio Section A.W.W.A. Sec’y, F. P. Fischer, 812 Perry 
Payne Bldg., Cleveland 3, Ohio. 


Oct. 10-13—GALVESTON, TEXAS (Buccaneer Hotel) 
Southwest Section A.W.W.A. Sec’-Treas., L. A. Jackson, 
Robinson Memorial Auditorium, Little Rock, Ark. 


Oct. 13-15—ATLANTIC City, N. J. (Haddon Hall) 
Pennsylvania Water Works Association (52nd Annual 
Meeting). Sec’y, E. R. Hannum, P. O. Box 315, Windber, 
Pa. 





Oct. 18-21—Detroit, Micu. (Hotel Statler) : 
Federation of Sewage Works Associations. Secy- 
Treas., W. H. Wisely, 325 Illinois Bldg., Champaign, 
Til. 








Oct. 27-29—RIVERSIDE, CALIF. 
California Section A.W.W.A. Sec’y, H. C. Medbery, 
Department, 425 Mason St., San Francisco, Calif. 


Water 


Nov. 4-6—ATLANTIC City, N.J. (}fadison Hotel) 
New Jersey Section AW LW._AS Set’y, C. B. Tygert, Ba 








Caustic Soda Muriatic Acid 178, Newark 1, N.J. 
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YEOMANS ¢ 


ociation “Rero-Filter” 


Center, 


tel) The Yeomans “Aero-Filter,”’ 
~s a high capacity biological fil- 
ter for sewage purification, 
e. (20th utilizes rain drop distribution 
"e, State : : ; 
without recirculation for dilu- 
tion purposes. 


inia) 






, Jo- Over 100 successful installations are establishing extraordinary records of efficient performance, with 
emphasis on these advantages— 
Faust, 
® pollution-free effluents ® low first cost 2 
2 Perry e " e : 
absence of odors and flies ® exceptionally low operating cost 
ackson, ® year-round ice-free operation ® compact size of filter 
aah * attractive modern appearance 
n 
‘indber, 





Yeomans “‘Aero-Filter’’ can be tailored to fit complete engineering data on an “ Aero-Filter”’ 
unit for your own requirements can be easily 






any requirements—from small units up to large 
treatment works. Accurate cost estimates and obtained. Write us, requesting Bulletin. 









YEOMANS BROTHERS COMPANY, 1423 NORTH DAYTON ST., CHICAGO 22, ILLINOIS 






Water oman Sz 
Yeomans Brothers Company 
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Wleuture 


INPUT OR OUTPUT 
WITH “CASH REGISTER” 





George M. Pullman's first 
sleeping car went into serv- 
ice in 1859, five years after 
the first Roots Blower was 
built. We're not good be- 
cause we're old, but old be- 
cause we're good. 

























































(Above) R-C meter for measuring output in public 
utility gas plant. (Left) R-C high-pressure meter 
measuring gas in large glass plant. Capacity 30,000 
CFH for continuous load and 45,000 CFH for 1-hour 









































peak load. 
Wherever gas needs to be measured . . . for buying, selling or 
processing . . . you get unfailing accuracy from R-C Positive 











Displacement Meters. The reasons are: 








1, Accuracy is not affected by variations in specific gravity, rate 
of flow, pulsation, moisture or impurities. 

. Accuracy does not depend on uncontrollable factors. 

. Accuracy is not subject to adjustment of meter or recorder 
by operators. 

4. Accuracy is not affected by reasonable overloads. 

5. Accuracy is permanent because measuring chambers are sur- 
rounded by precision-machined, cast-iron surfaces. 














Ww bo 


























The wide use of R-C Meters by public utilities, producers, indus- 
trial users and processors is the best evidence of satisfactory 
performance. For details, ask for Bulletin 40-B-14 or write us 
about your specific problem. 




















ROOTS-CONNERSVILLE BLOWER CORPORATION 


803 Mount Avenue, Connersville, Indiana 
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H.T.M.A. — And before I get 
back to the funny stuff (I hope), 
I must tell you how once again the 
Symons’ ego was restored to near 
normal size. As some of you know, 
for a gag, at conventions I wear 
a lapel label which is cut from the 
top of this column (without the 
picture, of course). At the recent 
N.Y.S.S.W.A. in New York I was 


| so bedecked and talking to Dean 


Gordon M. Fair (Harvard Grad- 


| uate School) and Rol Simpson 


(Gilbert Associates, Reading, 
Pa.) and Dean Fair looked at the 
lapel label and said ‘‘What the 
devil is that’—Hmmm! So he’s 


' the one who doesn’t read this col- 


umn— 
* * * 


As I write this the first view of 
my front lawn in more than seven 
weeks reminds me of the snows of 
Buffalo and my college days in 
Wisconsin.—And thinking of Wis- 
consin, I wonder if George and 
Isabelle Martin of the Green Bay 
Metropolitan Sanitary District 
Martins, could arrange to have 
some of that wonderful Wisconsin 
aged cheese sent to me—C.0.D. 


of course. 
oe a + 


At the N.Y. Section Annual 


| Midwinter Luncheon E. A. (Sig- 


| 
| 





gie) (Nuchar) Sigworth was 
handing out these cards. 





Why be difficult? 


WITH A LITTLE MORE EFFORT 
YOU CAN BE IMPOSSIBLE! 








ws 


No doubt you can think of times 
when you wish you could hat 
some obstreperous individual one 
of these cards.—If you'd like 4 
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Engineering Facts about 
Johns-Manville TRANSITE PRESSURE PIPE 


Lunuper A case lustary* 


1932 the city of Winnipeg, Manitoba, made its 
initial installation of Transite Pressure Pipe. A 
portion of the installation consisted of an 18” line. 
Recently this pipe was subjected to a series of field 
and laboratory tests to determine its condition after 
14 years of service, which had included exposure to 


an extremely corrosive soil. 


Pitometer Flow Test 


Before the pipe was removed 
from the line for the labora- 
tory tests which were to fol- 
low, its flow capacity was 
checked. The Pitometer 
Company, Inc., New York, 
wasselected to conduct these 
field tests. Velocities ranged 
from 1.1 to 1.9 feet per sec- 
ond and readings were made 
at 30-second intervals. Dur- 
ing each test, the velocity 
was held constant. Results 
were summarized by the 
Pitometer Company as 
follows: 





Assembly of pipe and coupling 
being removed from the line for 
laboratory tests. 


“The high value of C-140, which we believe is a reliable 
index of the present capacity of the pipe tested, shows 
that there has been little if any loss in capacity since 


1932 when the pipe was laid.” 





Readings being recorded during 
Pitometer flow tests on the line. 


Soil Conditions 


The soil in which this 
Transite installation was 
made was known to be 
destructive to water pipe. 
Analysis showed the pres- 
ence of certain soluble 
salts, which, when dis- 
solved by ground water, 
became highly corrosive. 


It was desired, there- 
fore, to determine how 
well the Transite line had 
withstood these severely 
corrosive conditions and 
thereby to provide a basis 


for gauging its life expectancy. To do this, a series of 
physical tests were made, using the sections of pipe 


A copy of the detailed performance report on this Transite Pipe installation 
is available on request. Address Johns-Manville, Box 290, New York 16, N. Y. 





which had been removed from the line for the purpose. 
The most significant of the tests conducted on the pipe 
were the hydrostatic pressure tests. 


Hydrostatic Pressure Tests 


In order to simulate field conditions as closely as 
possible, an assembly consisting of portions of two 
lengths of pipe joined by a Simplex Coupling with 
rubber rings and sleeve intact was tested. The com- 
plete assembly was placed in a hydrostatic testing 
machine and the water pressure was raised to 260 
pounds per square inch. This was the original test 
pressure to which this pipe had been subjected at the 
factory and 4 times the normal working pressure of 
the line. 


=! —— 


Pressure was 
held at 260 pounds 
while observers 
closely examined 
the coupling for 
leakage. No leak- 
age occurred. The 
rubber rings, un- 
disturbed and in 
their original posi- 
tion, functioned as 
well as when the 
pipe had been 
placed in service 
14 years previ- 
ously. Subsequent careful inspection and tests con- 
firmed that the rubber rings removed from this Transite 
line were free from any signs of deterioration. 


Specimens of the Winnipeg pipe were also subjected 
to other laboratory tests. Crushing tests showed that 
its strength compared favorably with that of Transite 
Pressure Pipe as manufactured today. A corporation 
stop pull-out test provided further verification that the 
strength of this pipe was in no way impaired. 





Assembly of pipe and coupling undergoing 
hydrostatic pressure test. 


Summary 


The above series of tests provided conclusive evidence that 
the strength, flow capacity and other physical characteristics 
of the Winnipeg pipe were unimpaired after 14 years’ service 
under severe conditions. Further, as summarized in the origi- 
nal report, they demonstrated that “‘on the basis of the 
performance rendered to date, it is reasonable to anticipate 
a life-expectancy of many times that already obtained.” 








JOHNS-MANVILLE 
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couple, just fill in a Reader Serv- 
ice Card with the key number— 
HT3. 


* * * 


Do you remember when I 
quoted the McWane Pipe Puzzle 
about “How fast would a squirrel 
have to run from one end of his 
cage to the other in order that his 
head would be sticking out of both 
ends at the same time?’”” McWane 
said it was impossible, Sam New- 
kirk said at sixteen times a sec- 
ond, it would appear as though the 
squirrel’s head was sticking out of 


SPARLING MAI 


both ends at the same time; “Bill” 
Piatt of Durham, N.C., said the 
answer was infinity; “Bill’’ Lang 
of Standard Oil Development Co. 
wondered if it could be a two 
headed squirrel; but I think that 
L. E. (Lindy) Harper of the 
Omega Machine Harpers has the 
proper answer, to wit: 

“All he has to do is make the 
trip from one end of the cage to 
the other in twelve hours or twen- 
ty-four hours, or in a week, or a 
month, or a year, depending on 
whether you want him to stick his 
head out of the other end at the 


N-LINE METERS 


© 


SERVICE and SATISFACTION 


Have Given 


for 29 Years! 


TUBE METERS 
SADDLE Mounted 


COMPOUNDS 


° 
Every Sparling 
Meter Is a 
COMPLETE 
Totalizing Unit 


NSTALL the Sparling Tube Meter as 
though it were a length of the main line 
itself. Turn on the flow. Read the Totalizer. 
It is as simple as that, the Sparling way! Ac- 


curacy within 2 per cent over a 
of flows. 


wide range 


Whenever it suits you, add an Indicator- 
Totalizer-Recorder-Pedestal, Wall or Panel 
Mounted—24-hour, 7-day or 60-day charts— 
located near the meter or where you will. 


Also controls for auto-metered chemical 


feeds. 


The new Bulletin 310 
comes at your request. 


egy ie Mersunine Equipment 


LOS ANGELES $4.....Box 3277 Terminal Annex 
CHICAGO 16 ...3104 South Michigan Ave. 
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vem ane 2 
NEW YORK 17 


622 Broadway............ 
101 Park Avenue...................... 
6 Beacon Street 





same time by the clock, of the day 
or week, or month, or year, ete_’ 
If you had said simultaneously 
that would be different.” : 


* * * 


Many of you have probably see, 
Linn Enslow smoke his tobacco jy 
“pipe paper.” And you've prob. 
ably seen me using those same 
papers to clean eye-glasses.—p 
a good job, too.—Well, now [’ye 
found something newer in eye. 
glass cleaners. They’re known gs 
“Sight-Savers” ; are thin sheets of 
paper, impregnated with Silicone: 
and are manufactured by Dov. 
Corning Co. These papers leaye 
a very, very, very, thin film of 
silicone on the glass to protect the 
lens and by virtue of its negative 
electrical charge keep lint parti. 
cles away. 

My friend, Tom Powers, of Dow 
Chemical Co. sent them to me, and 
Enslow’s pipe papers are safe now 
from my marauding fingers. 

* * * 


In the January issue of the 
A.W.W.A. Journal, the editors re. 
quested that readers write to them 
sending either brickbats or bov- 
quets. Now I read their stuff and 
more than once I’ve been tempted 
to write them to say “I wish I'd 
written that’”—but then I don't 
owe them a letter. 

* * * 


Water Works Romance No. 6. 
In the fall of 1936, the Roanoke 
Water Works Co., then privately 
owned, was in the throes of a 
valuation case for rate making 
purposes. Engineers for the com- 
pany were Alvord, Burdick and 
Howson, and Whitman, Requardt 
and Associates. Lawyers for the 
company had a secretary named 
Mary Claiborne, a qualified at- 
torney in Virginia. The hearings 
on the case were held in Richmond 
before the state Corporation Com- 
mission and lasted for months. 
The engineers sent a young fel- 
low by the name of Roy Ritter 
down to Richmond to do the slide 
rule work. 

Well, you just can’t throw two 
young unattached people togeth- 
er constantly, without something 
happening, even if their attention 
is directed to such boring things 
as rate structures. Of course eV 
ery one connected with the cas 
knew what was happening before 
Roy and Mary did. It took them 
a year to find out and get mar 
ried. When I met Mary last No 
vember, all I could say to Roy 
was, “What detained you, Bud? 
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EDDY VALVE CO 





| cans 


LL. 


of Dow 


cof! THIS EDDY TAPER 
sof! SEAT VALVE.... 


Ors Te- 


|| Has Only 3 Moving Parts! 


mpted 
ish I'd 
don’t The two Gates and the Ball are the only 
three parts that are moved by the stem in 
the Eddy Taper Seat Double Gate Valve. 
No. 6. For simplicity, easy, sure operation, dur- 
anoke ability, high-quality workmanship and 
vately performance, the Eddy Valve ranks sec- 
of a ond to none. 
aking 
> com- For 99 years the Eddy Valve Company oe 
c = has successfully met the exacting require- - 
_— ments of discriminating buyers of valves. K K 


or the 
amed When you buy Eddy, you have the best. AA Stem Hold-down Nut G Body 
A Stem Operating Nut H Body and Cover Bolts 


d at- i 
“Badd 9” B Stem I Ball 
d y for Long Service C Follower J Gate 


rings 

mond : — D Follower Bolts K Gate Ring 
Com. Write today for completely descriptive E Stuffing Box L Seat Ring 
nths literature. F Cover ° 

x fel- 
Ritter 
slide 


i EDDY VALVE COMPANY 


geth- 
thing Waterford, New York 


ntion ; 
a (Subsidiary of James B. Clow & Sons) 
case 


rw Eddy. For Long Sowice 
No 
Ry § 
ud ?’ 
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eo. C. White Erv. Clausen H. C. Davis Frank McDermott H. B. Hommon 
Div. Ener. Dist. Moar. Pres. ‘st. Mor Sanitary Engr. 
> oe Fe tg at Terminal Island, D'8*- Mor. USPHS 
W & T Johns-Manville Sea Foods—San J0hns-Manville Retired 
San Francisco San Francisco Francisco Seattle, Wash. Berkeley, Calif. 


With the approaching have some pictures from the San 
A.W.W.A. convention in Atlantic Francisco meetings. Here is a 
City, N.J.,I’m reminded that I still strip that I didn’t get in the re- 


Well help you engineer 
the correct pump to your application 





VERTICALS 


VERTICAL DEEP WELL AND CLOSE- 
COUPLED TURBINE PUMPS—HYDRO- 
FOIL PROPELLER AND MIXED FLOW 
PUMPS — MINE PUMPS —HI-LIFT 
PUMPS — UNDERWRITERS’ AP- 
PROVED VERTICAL FIRE PUMPS— 
DOMESTIC FIRE SYSTEMS. 


HORIZONTALS 


eeeneeese34eseeoeens#eeneeese?#s* 


GENERAL PURPOSE PUMPS-— 
BOILER FEED PUMPS —SEWAGE 
PUMPS—CHEMICAL PUMPS — 
UNDERWRITERS' APPROVED 
FIRE PUMPS—REFINERY AND 
PROCESS PUMPS. 


PEERLESS TYPE A HORIZONTAL PUMP 


Penwith Rerless 


FOR 242biased PUMP RECOMMENDATIONS 


Peerless manufactures pumps in both In Bulletins describing individual 
vertical and horizontal types for applications of each of these types 
most services in all industries. of pumps ore available on request. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 


Factories: Los Angeles 31, Calif.; Quincy, Ill.; Indianapolis, Ind. District Offices: 

Chicago 40, 4554 No. Broadway; New York 5, 37 Wall St.; Atlanta Office: Rutland 

Building, Decatur, Georgia; Dallas 1, Texas; Fresno, Calif.; Los Angeles 31, Calif. 
Distributors in oll Principal Cities 
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ports of those meetings.—Anq } 
have another strip you’ve all heey 
waiting for—see it next month, 


* “* * 


One of my readers, who shajj 
be nameless, because he asked jf 
(and also because I can’t make 
his signature) sent me this ] 
which his water department hag 
received.— ‘ 


“Bd. of Health, Dept. of Water 
Supply: Dear Sirs:—What jg 
wrong with the water in the y 
cinity of west — Ave.? Dozens gf 
people complain of having to take 

more laxatives now and in the 
past few years than they did eve 
before. Rectal troubles are mor 
numerous. This is no joke, 
some chemical to kill germs is be 
ing employed in the water, 
not something else be used to 
water bacteria, but not somethi 
that causes troubles internally 
and constipation? Has it anp 
thing to do with the new pipe oy 

St. and — Ave.? Truly young, 

Residents of the Neighborhood” 


Now there’s a case for some 
good public relations. Maybe the 
residents hadn’t thought that 
some of them had become thirty- 
five about the time that pipe was 
laid and now needed something 
spelled backwards. 


* * * 


E. L. Filby, the philatelist 
(stamps collector to you and me) 
of Black and Veatch, Cons. 
Engrs., of Kansas City, sent me 
a newspaper clipping from the 
| Chicago, Ill., News with an item 
titled, “Lady ‘Garbage Loader’ 
'Puts Alderman in Dumps.” It 
turns out that she is a clerk in 
the department of streets and 

electricity—What’s in a Name 
? 


* * * 


I knew if I kept mentioning 
“the lexicographer’s easy chalr 
that someone would ask me for 
the source of some word. And! 
was right—Lou Frazza (The 
Transite Pipe Mgr. in New Jer- 
sey) wants to know: “Why 40 
plumbers (particularly in_ the 
N. Y. Metropolitan area) call cast 
iron water pipe, ‘Corporation 
Pipe’” Anyone know? 


* * * 


Oldest Subscriber Dies—A yeat 
ago I was quite pleased to receive 
a letter from J. W. Dappert, of 
Taylorville, Ill. He was, he 

| lieved, our oldest subscriber. 
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PRELOAD 
PRESTRESSED TANKS 


— 


———— 





Eliminate Long Term Maintenance Expense 
By Using PRELOAD Wire Wound Prestressed 
Concrete Tanks 


Internal corrosion, and external deterioration due 
to severe weather conditions, are the principal 
causes of repair and rehabilitation jobs on metal 
tanks or tanks designed and built by conventional 
methods of reinforced concrete construction. 


PRELOAD PRESTRESSED CONSTRUCTION, 
utilizing a homogenous, smooth, dense interior and 
exterior gunite surface, offers no exposed metallic 
areas where corrosive action can take place. The 
balanced stresses attained by carrying the load with 
PRELOAD PRESTRESSING cannot cause cracks 
due to internal strain. The exterior finish is proof 
against spalling and other weather hazards. 


In the summer heat of Miami or the winter cold of 
Halifax, from the torrid heat of Colombia to the 
extreme cold of Canada, PRELOAD TANKS have 
long demonstrated their ability to stand up under 
any weather conditions. 


Built with locally available materials and labor, 
and adaptable to creative design techniques which 
will fit into residential environments, PRELOAD 
TANKS offer substantial economies in first cost and 
long-term maintenance costs. Specify PRELOAD 
TANKS for municipal or for industrial water 
storage; storage of oil and other bulk liquids; and 
for use in sewage disposal plants. 


Send for Bulletin 
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THE PRELOAD COMPANIES 
420 LEXINGTON AVE., NEW YORK, N. Y. 


Designers and Builders of Prestressed Concrete Storage Tanks and Pressure Pipe 
Prestressed Concrete Bridges and Cement Lining of Pipe in Place 


The Preload Corporation 
New York—Boston—Washington 
Preload Central Corporation 
St. Louwis—Chicago—Kansas City 





Preload Pacific Corporation 


San Francisco—Los Angeles 


The Preload Co. of Canada, Ltd. 
Montreal—Toronto—Halifax 





WATER & SEWAGE WorRKS, March, 1948 





90A 


only was he 87 years old, but he 
had been a subscriber to Water 
& Sewage Works ever since the 
Gillette Publishing Co. began to 
publish it. At 87 he was still 
making surveys, still keeping his 
detailed diary, and still reading 
our magazine. He had other in- 
terests in this field, in particular 
a son, A. F. Dappert, Prin. San. 
Engr., N.Y. State Dept. of Health, 
Albany, N.Y. 

Last December, Mr. Dappert, 
Sr., died at his home in Taylor- 
ville, Ill.; a few short months be- 
fore he had been making surveys. 


I wish I had known the old gen- 
tleman. 
. * 7 
Well, folks, I got four requests 
to run a contest, one warning that 
I’d be sorry, while another said 
I’d probably do it whether or not 
I received any requests. Two of 
the letters contained puzzles. Now 
I didn’t say that I’d run mathe- 
matical puzzles. Just to be differ- 
ent my contests will be Who, 
What, When, Where, or Why? 
And the first one has already ap- 
peared twice. To wit: Who are 
the Maxwell Twins? 





EITHER IT’S SAFE; ... or it isn’t/ 
) per rem ec 





Gteltiiome tfe) ai, i: 


SODA ASH 
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You can't draw a dividing line in water 
to separate the safe portion from the 
unsafe. Water must be all safe... 

all the time! That's why SOLVAY Liquid 
Chlorine is being used more and more 
widely to purify water . . 
the spreading of dangerous bacteria. 
For your water purification, choose the 
quality product—SOLVAY Liquid 
Chlorine. Available in cylinders, tank 
cars and ton containers. 


For Water Softening ... 
specify SOLVAY Soda Ash. 


SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET 








. and to avoid 


NEW YORK 6, N.Y. 





Now in these contests, person, 
who are in any way conn 
with the contest item are 
eligible. The first correct angwey 
received (the post mark counts) 
will receive a prize. 


O.K. WHO are the Maxwell 
Twins? 











* * * 







Just a reminder—The Apri] is 
sue this year will carry. the Ref. 
erence and Data Section —By 
don’t start throwing out past js. 
sues, it takes at least three of 
these issues to hold all of the ma. 
— now available. — V.Ty, 

oc. 
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Breathing Equipment 


The Safety Equipment Division 
of Scott Aviation Corp., Lancas- 
ter, N. Y., has announced a new 
model self-contained breathing 






























apparatus. This is designated # 
the Senior Sling Pak, Model 600 
B4. 

Light and snug fitting, t 
new Scott Air-Pak permits entt 
into unbreathable atmosphert 
through extremely small mat 
holes or doors and provides a mil 
mum of 15 minute use at extrem 
exertion. A spare cylinder 1s pP* 
vided. 

Further information may bed 
tained by mailing a Reader Ser 
ice card containing the above key 
number. 
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VALVES 
over 1500 types 
~~ and sizes 


\ for engineered protection 










SINOLE ACTIBG STAY ‘ \ i 





Pag 








| 


; 














WATER PRESSURE REDUCING VALVES 
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For more than 35 years Valves 
by Golden-Anderson have 
proven satisfactory in the pro- 
tection of life and property. 
Engineer-designed to give 
safe, dependable control 
under even the most difficult 
and adverse conditions. For 
complete informative and 
technical data, send our en- 
gineering department your 
most difficult assignment. 


Gh) pve me 


Specialty Company 
© Pittsburgh 22, Pa. 





Keenan Building 











Anderson 








Rugged! 


(Up) 


VALVES 


HYDRANTS 


VALVES: A.W.W.A. type iron 
bronze mounted with 
double-disc paralell 


body, 
solid 


stem, 


Also 





Dependable! 





wedge type. 


outside screw and yoke, 
or with sliding stem and lever. 
furnished hydraulically 
operated. Square bottom type 
operates in any position. 
rugged and dependable, made 
of best material with highest 
quality workmanship. 
M&H Flap Valve Hydraulically Operated: For 
remote control of operation 
and for quicker, easier open- 


ing or closing. Can be supplied in 


any of the standard sizes of 


A.W.W.A. gate valves, either high 


or low pressure. 


HYDRANTS: Standard A.W.W.A. type 
approved by Underwriters and Fac- 


M&H 


tory Mutuals. Dry top, revolving 
head, easy to lubricate. High effi- 


ciency because barrel 
diameter not reduced and 
there are no 
working parts 
or  obstruc - 
tions in water- 


way. SPE- 
CIAL TRAF- 
FIC MODEL 


is designed to 
yield at ground 
line under im- 
pact, repair 






being simply M&H Shear Gate 


renewal of 


breakable bolts and breakable coupling on stem. 


Write for Catalog No. 34 


M & H PRODUCTS INCLUDE 


FIRE HYDRANTS 
GATE VALVES 
TAPPING VALVES 
WALL CASTINGS 
SPECIAL CASTINGS 
TAPPING SLEEVES 
CHECK VALVES 
FLOOR STANDS 
EXTENSION STEMS 


M & H VALVE 


AND FITTINGS COMPANY 


SHEAR GATES 
MUD VALVES 


SLUDGE SHOES 


FLANGE AND 


FLARE FITTINGS 
FLANGED FITTINGS 
B &S FITTINGS 
CUTTING-IN TEES 


ANNISTON, ALABAMA 
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Portable Compressor 


The Davey 


c.f.m. capacities. 


Available in skid, 2-wheel trail- 
er, and 4-wheel trailer mountings, 
the new units are known as Air 


Chief “Electrics.” 


Further information on these 
compressors may be obtained by 











Are you taking every precaution for safe 
operation in your Sewage Treatment 
Plant? “No Smoking” signs are a routine 
requirement, but “VAREC” Safety De- 
vices are a “must” wherever any inflam- 
mable gases are subject to accidental 
ignition. 


Gas lines in your Sewage Treatment 
Plant must be completely protected with 
Flame Traps, Flame Arresters, Flame 
Checks and other Safety Devices that 
stop the propagation of flame. The de- 
vices you install should be of large 
enough size and great enough capacity 
so that you do not limit the required 


Compressor Co., 
Kent, Ohio, has announced a new 
line of electric portable compres- 
sors in 60, 105, 160, 210, and 315 

















with the above key number. 


Figure 450 Flame Trap As- 
sembly—Consists of Flame 
Arrester and Thermally Op- 
erated Shut-Off Valve. In- 
stalled in straight-pipe-line 
flow. No expensive fittings 
necessary. Self-contained, 
simple and foolproof. Fusi- 
ble element melts at 200° 
F. and stops gas flow within 
15 seconds. Shut-Off Valve 
cannot close unless contact- 
ed by flame. 





flow of gas. “VAREC” Safety Devices 
are designed to give you maximum flow 
capacity for their size and yet they give 
you positive protection for arresting 
flame. 


You can select a unit for a particular 
protective job very simply with the aid 
of curves prepared from actual flow tests 
in the “VAREC” Laboratory. These flow 
curves for the various size units, illus- 
trated along with complete engineerin 

data in the “VAREC” S-3 Catalog, will 
be sent to you merely at your request 
on your letterhead. wa 









THE VAPOR 


Vanek” 





NEW YORK CAEVELAND 





ECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, U.S.A. 
30 Church Street + 150) Euclid Ave +122 So. Michigon Ave. + 


Available from Authorized Sewage Equip 
Cable: VAREC COMPTON (oll codes) 
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CHICAGO TULSA HOUSTON 
533 Moye Building. 821A M.& M. Bidg. 
# Agents through U. S. and Cenede 





mailing a Reader Service car 












Hardinge Appoints Sales 
Representatives 


Hardinge Co., Inc., York, Pa. 
has announced the appointment 
of Fred Gibbs’ Engineering Sales 
Corp. of Boston, Mass., and the 
Auto-Filtration Co. of Montreal 
Canada, as sales agents for Hard. 
inge automatic backwash rapid 
sand filters, clarifiers, flocculators, 
digesters, etc., to the pump and 
paper industry, water works, and 
sewage disposal plants in their 


d respective areas. 





| 
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Fire-Retardant Paint 

Developed by the Albi Manv- 
facturing Co., Inc., 9 Park Place, 
New York 7, N.Y., a new fire. 
retardant paint bids fair to be a 
mighty weapon against the peril 
of fire. 

Called Albi-“R”, this new paint 
may be applied by spray or brush 
to interior combustible surfaces, 
Designed primarily to _ protect 











| 








wood, plywood, fibre insulation 
boards, etc., under exposure to 
flame or high heat, the Albi-“R” 
coating develops into a heavy in- 
sulating blanket which prevents 
the spread of flame and retards 
penetration of heat to the treated 
surface. Because of its heat-insu- 
lation effect, Albi-“R” can be ex- 
tended for use on non-combustible 
surfaces such as plaster, plaster 
board, and unprotected metals. 

It has received favorable tests 
in many laboratories and is the 


only fire-retardant coating listed 


| by the Underwriters’ Laborator- 
| ies. 


Further information may be 


obtained by mailing a Reader 
Service card with the above key 





number. 


Horstman and Dahlstrand 


Upped at Allis-Chalmers 


According to a recent announce- 


ment, E. H. Horstman and Hans 


P. Dahlstrand have been named 
respectively chief engineer and 


director of engineering of the 
Allis-Chalmers steam turbine de- 


partment. 











fig 
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5 GOOD REASONS 


for buying Blaw-Knox Grating 
-+- COUNT ’EM! 


1. STRONG electroforged construction for easy erection. 
2. MAXIMUM OPEN AREA for light and air. 



















San Francisco 5, California 


and costs, than trenching; and it 
is more certain than pipe-push- 
ing, particularly if the pipe is 


3. EASY TO MAINTAIN ... paint reaches entire surface. = 
4. SELF-CLEANING, no sharp corners to clog. ' 
5. SAFE footing at all times with twisted cross bar. | § F 
tI REAMER 
BLAW-KNOX DIVISION | 5 ae 
| Sais 
) = . | 
of BLAW-KNOX CO |" THE LOW COST WAY TO INSTALL ANY PIPE 
2051 Farmers Bank Bidg. ' 
Pichergh 22, Pe. | 5 Even the toughest earth forma- 
a tions, like rotten rock, are no ob- 
Write for Cat< No. ; 
é a niciros “log aie stacle to Hydrauger operations. 
TODAY! 
if In fact, Hydrauger has fewer 
| | HYDRAUGERCORP.,Ltd. |” ee 
U 681 Market Street limitations, especially in time 
4 
a 
¢ 
a 
a 


coated, wrapped or of large size. 









* Reg. U. S. Pat. Office EE. L/ 


HY-13A 
EARTH BORING TOOL 








BLAW-KNOX ““"c"*" GRATING 





“Every individual connected with water purification or 
sewage works should subscribe to this publication. | have 
introduced it to a host of friends in this field’’* 


Testimonials such as this from subscribers to WATER & SEWAGE 
WORKS really tell the story. The man who reads and uses the magazine as 
an aid in his work knows how much it will benefit other workers in the field. 

If you are not a subscriber send your order today! The great REFER- 


ENCE & DATA issue alone is worth more than the yearly subscription rate. 


*Name furnished on request. 





WATER & SEWAGE WORKS 
22 West Maple Street 
Chicago 10, Ill. 


You may enter my order for [] | yr. @ $2.00 [) 2 yrs. @ $3.00 My title . 
Check enclosed [] 
Address 


SE a icicecnccinsiilseritebiuicttinnaececneiininatana beth actil ie City . Jiiuiedaaaie Se = =— |e = MU 








— — 
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Jeffrey Personnel Changes 


The Jeffrey Manufacturing Co., 
Columbus, Ohio, has announced 
the following changes in branch 
office personnel. 

Howard S. Davies is transferred 
from the Baltimore office to Chi- 
cago as District Manager of the 
Conveyor Division; H. C. Rock- 
well, formerly of Columbus, re- 
places Mr. Davies as District Man- 
ager in Baltimore, and Paul M. 
Hendry succeeds Mr. Rockwell at 
Columbus. 

William K. Myers, formerly of 
the New York office, succeeds B. 


power costs reduced 14% 
volume increased 300% 
coefficient raised 225% 
for 
ATLANTA 


L. Lewis, deceased, as District 
Manager of the Boston office. H. 
A. Lee of St. Louis has been ap- 
pointed District Manager of the 
St. Louis office, replacing F. L. 
Kolb, who is transferred to the 
Chicago office as District Manager 
of the Mining Division. 

New sales engineers trans- 
ferred from the home office to var- 
ious district offices include Earl 
J. Woltz to Harlan, Ky., J. R. Bris- 
ley to Philadelphia, Norman S. 
Bell, Jr., to New York, William T. 
Davis to Houston, Tex., and J. W. 
St. John from the Pittsburgh to 
the Cleveland office. 


B. Klaussen Named Vice 
Pres. of Hooker 
Hooker Electrochemical (po, 
Niagara Falls, N. Y., has ap. 
nounced the promotion of Bjarne 
Klaussen to the position of vice 
president in charge of production 

at the Niagara Falls plant. 








Before cleaning 17,000 feet of 


badly fuberculated 30” pipe for 


thesCity of Atlanta, a coefficient of less 


than 60. was established. After cleaning 


and centrilining the coefficient was raised 


to over 135, resulting in a power saving 


14% and an increase of 300% in the 


carrying capacity of the line. 


With similar results obtained in the 


past, 


TUN MetiileliMmdelalei-lamiale Lam (ohilelale] Mall; 


served the City of Atlanta since 1906? 


Take 


years of cleaning experience — 


fle helaliele|- Moh Mm (olilelile] wr.) 


other 


leading cities have. No obligation of course! 


NATIONAL WATER MAIN CLEANING COMPANY 


50 CHURCH STREET, NEW YORK 7, N. Y. 


1221 Mortgage Guarantee Building 
115 Peterboro Street 

205 West Wacker Drive 

2518 Grant Street 

421 BMA Building 

448 South Hill Street 

822 Dermon Bui 

3812 Castellar Street 

210 East Franklin Street 


ATLANTA 
BOSTON 
CHICAGO 
HOUSTON 
KANSAS CITY 
LOS ANGELES 
MEMPHIS 
OMAHA 
RICHMOND 


iding 
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7103 Dale Avenue 

149-151 W. Second So. St. 
681 Market Street 

2028 Union Avenue 

505 West Ist Avenue 

P. 0. Box 887 

576 Wall Street 
MAYAGUEZ, PUERTO RICO - BOGOTA 
MEXICO CiTY 


ST. LOUIS 

SALT LAKE CITY 
SAN FRANCISCO 
MONTREAL 
VANCOUVER, B.C. 
waco 
WINNIPEG 
HAVANA - 
CARACAS 











| 
| 
| 


Mr. Klaussen is a graduate of 
| the University of Oslo and has 
been a member of the Hooker or- 
| ganization since 1916. In 1940 he 
| was made manager of the Niagara 
| Falls plant and he has been a 
/member of the board of directors 
since 1942. 
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| Top Suction Sump Pump 
| Gardner-Denver Co. has an- 
/nounced a new top suction sump 
| pump designed to overcome one of 
the common causes of pump fail- 
_ure, namely breaking of the pump 
shaft seal because of water pres- 
sure. 

















This new sump pump, known as 
'the VP-4, embodies a new princi- 
ple of top suction. Light in weight 
| and easy to move from place to 

place, the pump has many other 
| advantages. 

| Mail a Reader Service card 
| with the above key number for 
| additional information. 
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VALVES ano FITTINGS & 








DEPENDABLE PERFORMANCE SINCE 1901 











Iron Body Gate Valves 

_"s Iron Body Check Valves 
E Iron Body O.S.Y. Valves 
: ) Iron Comp. Flanges 







Iron Flange Unions 


‘A 


TRADE 
MARK 


AMERICAN VALVE MFG. CO. 


N. Y. OFFICE & WAREHOUSE: 37-25 32ND ST., LONG ISLAND CITY 1,N. Y. 





Brass Pipe Fittings 
Brass Gate Valves 

Brass Globe Valves 
Brass Check Valves 


Brass Radiator Valves g 


Brass Gas Cocks ® 
Coxsackie, N. Y. 












LUMETRON 
Photoelectric 
Colorimeter 
Model 450 
for 
Nessler Tubes 


A new photoelectric instrument of high accuracy for 
the measurement of color and turbidity, as well as for 
all analytical colorimetric tests in the examination of 
water and sewage. 


® Turbidity tests in terms of APHA (ppm) scale. 
® Color tests in terms of APHA (mg Pt) scale. 
® Suited for determination of ammonia nitrogen, 
nitrate, nitrite, and for all other colorimetric tests 
according to APHA "Standard Methods." 
® Operates with all “low form" Nessler tubes 32 
mm O.D., 200 mm high. Requires no matched 
sets of tubes. 
LUMETRON Mod. 450 eliminates the uncertainties of visual matching 
methods. It requires no permanent color standards and furnishes repro- 


ducible results independent of individual judgment and of light 
conditions. 





Write for literature to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Write also for literature on 


PHOTOVOLT Line-Operated pH METER 














GEOPHONE 
leaks 


locates 
without digging 


"Registered in U. S. Patent Office” 

















When the discs are ne on the 
a (as pictured) the Globe 

eophone detects by sound the 
exact location of leaks in water 
or steam pipes. Acclaimed for its 
accuracy, the Globe Geophone has 
become indispensable in Public 
Works Departments and _ Indus- 
trial Plants throughout the United 
States. 


@ MONEY-SAVING 


You save the costly expense of 
extensive surveys, excavating and 
replacing. The inexpensive Globe 
Geophone pays for itself many 
times over in money saved. 


@ ACCURATE 


Operating on the principle of the 
seismograph, the Globe Geophone 
is without question the most sen- 
sitive and reliable instrument for 
detecting underground leaks. 


Pipe Finders . . . $110 

Dipping 
Needles..... $ 20 

Pipe Phones .. . 








Complete Geophone outfit con- 
sists of connecting tubes, two 
Geophone discs, headpiece, and 


— yi = , enim ne $ 8 5 
Globe Phone Mfg. Corp. “**"* oc” * “ 


shoulder strap. 
Manufacturers of Geophones Since 1918 























The SEWER SCOOTER 


(U. S. Patent 2,198,823) 
THE ONLY 100% SELF-PROPELLING SEWER CLEANER 





C. FITZGERALD 


b | 


SEWER SCOOTER MODEL A-3, BRONZE 
Standard machines stocked 8 inches to 96 inches—For sale, rent or contract. 


THE FLUSHING ACTION 
IS APPLIED BY 
COLLAPSING THE SHIELD. 
A patented feature 
No Preliminary Work— 
Gets Results in a Hurry 


Box 289-A 
Coral Gables 34, Fla. 
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Cochrane Corp. Marks 85th 
Anniversary 


Cochrane Corp., Philadelphia, manu- 
facturer of water condition and steam 
handling equipment, celebrates its eighty- 
fifth continuous year in the power plant 
equipment field. Predecessor of the 
company was the Harrison Safety Boil- 
er Works, founded in 1863 to build 
cast iron boilers constructed of sec- 
tions held together with tie bolts. In 
1880 David Cochrane, foundry and shop 
foreman, developed the first practical oil 
separator for cleaning exhaust steam. 
This made possible the first open feed- 
water heater system, from which has 





developed the 
company today. 


many products of the 


Hennessy Penn Salts Special 
Chemicals Sales Mar. 


The Pennsylvania Salt Manufac- 
turing Co. has announced the ap- 
pointment of William J. Hennessy, 
Pittsburgh District Sales Mgr., for 
the Special Chemicals Division of 
the company. 

In his new capacity, Mr. Hennessy 
will supervise special chemical sales 
operations in Pittsburgh, Cincinnati, 
Cleveland, Buffalo and Altoona. 


E. W. Scripture of Master 
Builders Decorated 


Dr. Edward W. Scripture, Jr., 
Vice Pres. in Charge of Research 
for The Master Builders Co,, has 
been decorated with the “Palmes 
Academiques” by the French Ambas. 
sador, Monsieur Henri Bonnet, on 
behalf of the French Government, 





This civilian decoration was pre- 
sented for services rendered to 
science and resulted from Dr. Scrip- 
ture’s participation during the war 
in a scientific congress held in Paris 
at which he gave a paper on Cement 
Dispersion. At that time, Dr. Scrip- 
ture was a Colonel in the U. S. Army 
Corps of Engineers, having served 
over three years in the ETO. 

The Master Builders’ Research 
Laboratories developed the disper- 





SINGLE AND DOUBLE LID 





METER 





BOX COVERS 


Ford Meter Box Covers are made in sizes to fit 


on meter box barrels or tile from 15” 


to 36” diam- 


eter. They are made with several sizes of lid open- 


for cuery Climate aud Condition 


ings, with inset or overlapping lids, for sidewalk 


or lawn installations, for light or heavy traffic 
conditions. For really cold climates double-lid 
covers are recommended. 
All are fitted with the Lifter Worm Lock that 
effects a tight fit, permits easy opening even 
when sealed with ice or dirt and makes it 


easy to lift the lid with the key. 
Send for complete Ford Catalog No. 


46. It describes Ford Covers and many 


other useful devices for more efficient 


metering of water services. 


THE FORD METER BOX COMPANY. 









INC. 


FOR BETTER WATER SERVICES 
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Wabash, Indiana 






| 


| a development 


sion principle for Portland cement 
through use of a derivative of lignin, 
introduced fifteen 
years ago as Pozzolith. 
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New Sturtevant Axiflo Fans 


A new line of axial flow pressure 
fans has been announced by the Stur- 


| tevant Division of Westinghouse 





I | 7 








Electric Corp. Two basic types of 
_ these fans are available, the straight 
| through type or the convertible e- 
bow type, both furnished with either 
the three-bladed aluminum alloy 
wheel or the eight-bladed steel wheel. 
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cations of these fans include , 
air conditioning, dust and fume re- 
moval, machinery cooling, mechani- | 
cal draft for combustion, industrial | 
drying and processing, etc. 

Sizes vary from 18 to 72 inches, | 
with static pressures from 0 to 3 | 
inches, and displacement from 2,000 
to 115,000 cfm. 

Further information may be | 
cured by writing for it. 


Appli 





305 
Velocity Power Driver 





Mine Safety Appliances Co. of 
Pittsburgh, Pa., has developed a | 
M.S.A. Model B_ Velocity Power | 
Driver for use in driving anchors in | 
pipe hangers, conduit boxes, struc- | 
tural plate, or concrete. Threaded or | 
headed studs are driven instan- 
taneously. ; 

Heating and ventilating ducts, gas, | 
water, fuel, and sprinkler lines, etc., | 
or any place where structural steel | 
is hung by studs will find a use for | 
this new tool. | 

Weighing but 41% lbs., the opera- | 
tion is comparatively silent and is | 
flashless without recoil. The energy | 
is supplied by a small blank car- | 
tridge. 





“Public Aberrations” 








“The Water Department FROWNS on 








such consumer conduct, Mr. Schlimeel!” 
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“GIVES” 
Under your Water Lines 


What happens to 
the Goints... 7 
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I. an 80-foot section, joined with Tegul-MINERALEAD, the center was 
lowered 7 feet while under pressure—and the joints resealed themselves. 

The result of this experiment should be welcome news for water engineers 
who want to avoid digging up lines to repair leaks when terrain goes 
temperamental. 

While important, this isn’t Tegul-MINERALEAD’s only advantage. Its ingot 
form is easier to handle, ship and store. It can’t change its correct physical 
composition, no matter how much jolting it gets between factory and point 
of use. 

And if snow, rain — or even flood, catches it unprotected, you won't have 
to worry — Dampness — even submerging for days — cannot hurt it. Tegul- 
MINERALEAD is always ready to go to work. 

It needs no skilled labor, no caulking, no deep bell holes — and Tegul- 
MINERALEAD joints are sturdy, have higher resistance to thermal and mechan- 
ical shock and can “take” far more vibration than they’‘ll ever meet in normal 
service. 

Write for more information about Tegul-MINERALEAD. At the same time 
ask us about the HYDE-RO Ring, which replaces jute as packing for bell and 
spigot joints — saving water and hypochlorite, time and labor — and giving 
dry joints when repairs are to be made. HYDE-RO Rings speed sterilization and 
help keep lines in sterile condition. Made for diameters from 4” to 12”. Fifty 
of a size to a carton. 


THE 








PRODUCTS COMPANY OF PENNA. 


MERTZTOWN PENNSYLVANIA 

* ATLANTA 3, Ga., 452 Spring St., N. W. 
*CHICAGO 1, Ill., 333 No. Michigan Ave. NEW YORK 16, N. Y., 280 Madison Ave. 
*DETROIT 2, Mich., 2970 W. Grand Blvd. PITTSBURGH 27, Pa., 4921 Plymouth Rd. 


THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 
DALLAS 5, Tex., 3921 Purdue St. OKLAHOMA CITY 2, Oklo., 708 Braniff Bidg. 
*DENVER 2, Colo., 1921 Blake St. *SALT LAKE CITY 11, Utah, 925 S. 6th West St. 
*HONOLULU 2, Hawaii, U.S.A., P.O. Box 2930 SAN FRANCISCO 7, Calif., 115 Townsend St. 
*KANSAS CITY, Mo., 422 B.M.A. Bldg. *SEATTLE 4, Wash., 1252 First Avenue, S. 
*LOS ANGELES 12, Colif., 172 S. Central Ave. ST. LOUIS 8, Mo., 4485 Olive St. 
NEW ORLEANS 12, ta., 208 Vincent Bldg. TUPELO, Miss., 517 South Spring St. 
OMAHA, Neb., 423 South 38th Avenue *Stock carried at these points 
IN CANADA: Atlas Products are manufactured by H. L. BLACHFORD, Limited, 
977 Aqueduct Street, Montreal, P. Q., 86 Bloor St. W., Toronto, Ont. 


Manufacturers also of HYDE-RO Rings, the complete rubber packing to replace 











and G-K, the original bituminous Sewer Joint Compound, proof against both 


jute 
acids and alkalis. Reduces or eliminates infiltration and pollution of ground waters 
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Film on Ion Exchange 


The Ion Exchange Products 
Dept. of American Cyanamid Co. 
has produced a motion picture film 
in sound and color on the prin- 
ciples and procedures of ion ex- 
change. The film, entitled “Water, 
Water Everywhere,” is a 16 mm. 
size, and runs for 23 minutes, 
showing the many advantages of- 
fered by demineralization in vari- 
ous industries. 

Prints are available for show- 
ing from the Ion Exchange Prod- 
ucts Dept., American Cyanamid 


"“CARRY-ALL” TRAILER 
ag ‘a = 


Rodding Sewers, 
Cleaning Lines. © 


Save time—save labor—save stand-by truck with the new “Flexible” “Carry-All” 
Trailer. A complete sewer cleaning unit on wheels, always ready for instant service. 
With a place for everything, the “Carry-All" is easy to keep shipshape at all times. 
Ezy Rod and Reel stand permanently mounted—rods easily reeled directly from 
trailer. Why not end that bother of loading a truck, when you've got everything you 
need and always handy on a “Corry-All’’? 

“Flexible” equipment is sold exclusively through Jobbers. 

Buy exactly what you need from them. Illustrated Catalog 

available. Write for your copy. 


FLEXIBLE SEWER-ROD EQUIPMENT CO. 


9059 Venice Blivd., Los Angeles 34, California 


401 Broadway 
New York 13 


29 Cerdan Ave. 
Roslindale 31, Mass. 


855 Board of Trade Bidg. 
Chicago 4, Il. 


801 E. Excelsoir Bivd., 
Hopkins, Minn. 
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147 Hillside Ter. 
Irvington, N. J 


P. O. Box 694 
Pittsburgh 


Co., 30 Rockefeller Plaza, New 
York 20, N. Y. 

If you are interested, fill in a 
Reader Service card with the 
above key number. 
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Portable Vacuum Filter 
Available 


For pilot plant, or small or tem- 
porary production filtering opera- 
tions, a new rental-purchase plan 
has been announced by Filtration 
Engineers Inc., 858 Summer Ave., 
Newark 4, N. J. 


IT’S EASY TO 
WORK WITH 
THE “FLEXIBLE” 


~, 


Pal 


A> 


Se 


“~> 


2011 Central Ave. 
Memphis, Tenn. 


P. O. Box 165 
Atlanta 


P. O. Box 447 
Lancaster, Texas 





41 Greenway St. 
Hamden, Conn. 


This plan was announced coingj. 
dent with the introduction of a 
new FEinc pilot plant rotary 
vacuum filter with the adaptable 
FEinc string discharge and wagh. 
ing mechanisms. 


Under the plan, the pilot plant 
filter is placed with the customer 
on a monthly rental basis and the | 











fee for the first month is set low 
to allow for time lost in starting 
up the process. A later purchase of 
a FEinc filter for full scale pro 
duction allows credit for rental of 


| the small portable filter. 


This new pilot plant continuous 
rotary vacuum filter has a three 
ft. drum diameter and one ft, 
drum width with approximately 
10 sq. ft. drum area. It is made of 
stainless steel and has all the ad- 
vantages of the large equipment, 

If you are interested in the ap 
plication of this portable unit for 
temporary experimentation, fill in 
a Reader Service card entering 
the above key number. 
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Westinghouse Industrial 
Motor 


The Westinghouse Electri¢ 
Corp., P.O. Box 868, Pittsburg 
30, Pa., has announced a new Sie 
ble-phase industrial squirrel cage 
motor. ‘ 

This motor, using a life-line @& 
pacitor-start and induction-run, # 
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Reader Service 





em you desire here 


Your name READER SERVICE CARDS 


Title 


HOW TO USE THEN 


Company 


or Dept. Please fill out a separate coupon for each 
Address item on which you desire information. 
This will greatly facilitate handling. 


WATER & SEWAGE 


WORKS READER SERVICE 





Write key number of 
item you desire here 
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Company 
or Dept 
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Write key number of 
item yeu desire here 


Your name 
Title 


Company 
or Dept. 


ddress 


ATER & SEWAGE 


> 


WORKS READER SERVICE 





Key number is 
at head of 
each new 
product, item 
of equipment, 
catalog or 
bulletin, 
described in 


this issue. 


Enter key 


number in box. 


Please PRINT your 
name and title, 
company or 
department name, 
and your 


address 


NOTE— 


These cards 
are to be 
used only 
for items 
described in 
THIS ISSUE 


WATER & SEWAGE 
WORKS 


Will see that you 
receive information 


desired. 




















available in ratings from 34, to 714 
hp. The motor is of all steel con- 
struction and steel frame, and may 


be obtained for 60, 50, and 25 | 


eycles in single-phase, dual volt- 
age units, or single voltage units 


of 110/220 volts operating at var- | 


jous speeds. 


For further information mail a 


Reader Service card using the 
above key number. 
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Cord Extension Reel 


Industrial Electrical Works of 
Qmaha, Neb., has announced the 
development of a unique cord- 
saver extension reel, called the 


Port-O-Reel, a completely portable | 


unit weighing less than 15 pounds 











without cord. It is designed to 
save time and cord and to speed 
work on any application requiring 
extension cords. 

The standard unit handles any 
length of cord up to 400 ft., de- 
pending on the diameter of the 
cord. It is available with or with- 
out extension cord. 

For additional information, 
mail a Reader Service card, using 
the above key number. 


Wood and Preuit’'s New 
Address 
Wood and Preuit’s Co., engi- 
neers and manufacturer’s agents 
of Philadelphia and Washington, 
have moved their Washington of- | 


fice from 1740 K Street N.W. to 
Dupont Circle Bldg. (Room 926), 
Washington 6, D.C. 





WEEDS are OUT 


at water works 
installations 


DOLGE SS WEED KILLER 


can be used to advantage in all areas containing 
water works installations, where no vegetation 
whatever is desired. Sprinkled on, in economical 
dilution, this formula works down to the roots, so 
that it destroys not only surface growth but the 
entire vegetable structure ... particularly impor- 
tant where stand pipe locations must be consid- 
ered. Keeps the growth down around high 
reservoirs; with proper application there is no 
danger that the solution will work into storage 
facilities. 


E.W.T. Selective 
Weed-Killer 


(2-4-D) maintains your landscaping but eliminates 
noxious weeds. Non-injurious to most grasses, 
E.W.T. aids in keeping a “well-groomed” appear- 
ance to the grounds around your pumping plant, 
purification plant, storage facilities and adminis- 
tration building. 


Both DOLGE WEED KILLER and E.W.T. 
SELECTIVE WEED KILLER have their place in 
your ground maintenance program. They forestall 
hours of expensive labor devoted to weeding by 
“going to the root” of the weed problem. 


Complete literature will be sent on request. If you 
have an unusual weeding problem, we shall be glad 
to suggest specific methods for dealing with it. 


The C. B. DOLGE CO. 


WESTPORT, CONNECTICUT 
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New Oxyacetylene 
Welding Torch 


The Air Reduction Sales Co., 60 
E. 42nd St., New York 17, N.Y., 
has announced the immediate 
availability of a new oxyacetylene 
welding torch known as the Airco 
800. 


Advantages claimed for the new 
device are that it is suitable for 
almost any welding job from the 
thinnest sheet metal up to 114%4 
in. in thickness. Better flame con- 
trol, low maintenance costs, and 




































K-1014 New Code Wash. 
ington Pattern Inverted 
Key Hydrant Stop and 
Drain with combined cap 
and tee. Inside iron pipe 
threads 


K-1012 Cap Pattern 
Hydrant Stop and 
Drain with loose tee 
handle, and inside 
iron pipe threads 
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tHe Glauber BRASS MFG. CO., KINSMAN, O. 
Division of H. B. SALTER MFG. CO., Marysville, Ohio 





modern design are other advan- 
tages. 

Use a Reader Service card with 
the above key number if you de- 
sire further information. 


Heuser Now Asst. Sales 
Mgr. Le Roi Co. 


The appointment of John E. 
Heuser as assistant sales manager 
of the Le Roi Company has been 
announced recently. 

Heuser is a graduate of the 
University of Wisconsin and prior 





to coming to Le Roi was distri 
manager for a large bronze 
foundry. 

Mr. Heuser takes over the dy. 
ties of C. W. Brown, who recently 
resigned as general sales manager 
of the company. 
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Chemical Feeding Device 

A new liquid chemical feeder 
with several advances over pre- 
vious design has been developed 


See by the Liquid Conditioning Corp,, 









For reliable, 
trouble-free water 
line systems, install Glauber 
ground keys and stops. 
Glauber quality is proven 
quality—a result of Glaubers’ 
vast experience in ground 
key design and manufacture. 
When laying extensions or 
new mains, specify Glauber 
stops and fittings—they'll last 
the life of any installation. 





| Oe 


|114 E. Price St., Linden, N, J. 
Known as the Decantrol, this de. 
vice is a totally-enclosed motor. 
operated gear reduction unit of 
special design, mounted on the top 
of a chemical feed tank. 

















A feeding sprocket engages 
with a chain, one end of which is 
connected to the drawoff head of 
a decanting pipe. The other end of 
the chain is connected to a level- 
position indicator which rises as 
the decanting pipe is lowered. 

This device can be used to feed 
chemicals either in solution or in 
suspension (slurry) form. 

For additional information mail 
a Reader Service card marked 
with the above key number. 
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New Metallizing Gun 

According to Metallizing Engi- 
neering Co., Inc., Long Island 
City, N. Y., a new Light-Duty Low 
Air L Gun uses only ten cu. ft. of 
air per minute for metallizing. 
This new gun uses a new turbine 
construction requiring only one 
third the power, making a large 
compressor unnecessary. 
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Other features also aid in re- 
ducing the weight of the gun and 
improving its operation. 

Further information is avail- 
able and may be obtained by mail- 
ing a Reader Service card marked 
with the above key number. 


s.S. Small Joins A. P. Smith 


The A. P. Smith Manufacturing 
Co. of East Orange, N.J., has an- 
nounced the appointment of Sid- 











ney S. Small of Los Angeles, as 
sales engineer in the Arizona and 
Southern California territory. 


Mr. Small is a manufacturers’ 


agent who also represents the | 


Worthington -Gamon Meter Co. 
He will be associated with Carl F. 
Noel, an A.P. Smith district sales 
manager of Oakland, Calif. 
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New Pressure Snubbers 


Equipoise Controls, Inc., 100 
Stevens Ave., Mt. Vernon, N.Y., 
has designed a snubber to elimi- 


314 


Variable Speed Changer 


The Link-Belt Co., 307 N. Mich- 
igan Ave., Chicago 1, Ill., has an- 
nounced a new H-6 size Link-Belt 
P.I.V. gear variable speed changer 
rated at 20 to 25 h.p. The new H-6 
unit is rated for speed variation 
ratios of five to one and six to one 
at 20 h.p., and for speed ratios of 
two to one, three to one, and four 
to one at 25 h.p. 

This makes the eighth size in 
type of speed reducer, ranging 


from 14 to 25 h.p. 








nate pressure gauge fluctuations | 


caused by pressure pulsation and 


vibration. Featured in this snub- | 





FRTER OHSC WE THICK 


CUT-AWAY SECTION 








ber is a porous stainless steel fil- 





ter disc which provides a relative- | 


ly large filter surface effectively 
preventing clog-up in pressure 
gauge service. These special filter 


dises are available for air, oil, | 


water, mercury, etc. 

Further information is avail- 
able. Mail a Reader Service card 
with the above key number. 
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For further information enter 
the above key number on a Read- 
er Service card and mail. 


New Officers of Louis 
Allis Co. 

Due to the expanding opera- 
tions of the Louis Allis Co., three 
new offices have been created. 
Elected to these offices were Louis 
Allis, Jr., vice president in charge 
of sales; Frank O. Kovich, vice 
president in charge of manufac- 
turing, and T. R. Wieseman, vice 
president in charge of engineer- 
ing. 











CHEMICAL 


~ FEFFLUERT 





CLARIFIED WATER 


DISCHARGE 


~ 


t 


tl 


BLOW-OFF AND DRAIN 


The ACCELATOR* has a higher 
concentration of previously formed 
solids in the primary mixing zone 
than has any other type of water 
treating equipment. 


Because of this heavy slurry con- 
centration chemical reaction takes 
place faster and makes it possible 
for the ACCELATOR to deliver 
more treated water in less space. 


The heavy slurry concentration is 
controlled by the positive return 
of solids from the separation zone 
to the primary mixing zone. This 
is‘an exclusive feature of the 


ACCELATOR. 


Ask for ACCELATOR Bulletin 
1824. INFILCO Inc., 325 West 
25th Place, Chicago 16, Illinois. 
*Trade-Mark Reg. U. S. Pat. Off. 


SECONDARY MIXING 
& REACTION ZONE 





| ) CHEMICAL 


DRAFT TUBES =~ ry 





CLEAR WATER ESCAPE SURFACE | 
‘ 
“ = | rf 
Raw 


> ’ WATER 
RETURA FLOW ZONE 
\ 


‘ 


~ 


SLURRY POOL INDICATED BY DARKENED AREAS 





ACCELATOR 


Advantages 


Highest Rate 
Dynamic Separation 
Positive Recirculation 


Heavy Slurry 
Concentration in 
Mixing Zone 


Custom-Built 
Concentrator 


Rotor Circulator 
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315 above key number on a Reader 316 
Service card and mail. . R 7 
Hose Menders Fire Extinguishing System 
“The Best for All Hose Connec- o American-La France-Foamite 
tions” is what the Erco Manufac- ; Corp. of Elmira, N.Y., has an- 
turing Co., 2368 N. Elston Ave., Ira T. Collar, Kansas City, nounced a completely new Alfeo 
Chicago 14, Ill., says about its new Dies carbon dioxide fire extinguishing 


Grip-Tight hose menders. ; system where localized or total 
This connection for all kinds of [ra T. Collar, Sr., longtime sales flooding of the area with carbon 
hose is easy to apply right on the representative for Ford Meter dioxide is desired. 
job. With a special tool and special Box Co., Wabash, Ind., Vogt Box This system may also be used 
rust-proof galvanized steel wire, Mfg. Co., Louisville, Ky., and for rotating electrical units re. 
these Grip-Tight hose bands can Atlas Mineral Products Co., quiring a sustained discharge of 
be applied to any hose from 14 to Mertztown, Pa., died recently. carbon dioxide. 
6 inches in diameter. Mr. Collar was well known to The system as devised will auto- 
Further information is avail- the waterworks profession in and matically shut off power units, 
able. If you desire it, enter the around Kansas City. close windows and doors when a 
nnniAsnimmnieeaniies ______ fire strikes after sounding an 
alarm to permit persons to exit 
from the fire area. Then the sys- 


_ tem discharges its fire-killing car- 
bon dioxide. 
| Further information is avail- 
¢ @ 


able. Simply mail a Reader Ser- 
vice card with the above key num- 















ber. 
317 
cosTs You ® Buffalo Meters have a Portable Power Hack Saw 
more simple construction . 
than most water meters, The Lipe-Rollway Corp., Syra- 
with fewer moving parts. cuse, N.Y., has developed a new 


Because of this, these top- lightweight portable hack sawing 
quality meters can be sold 
at moderate price. 


Maintenance costs for 
Baffalo Meters are low. Re- 
pair costs are reduced since 
Buffalo Meters can be taken 
apart and put together more 
quickly than can be done 
with meters of more compli- é = 
cated design. Also, few mov- . a — 

parts means less replace- 
men coma peamer’ _machine called the Hand-I-Hack. 
erable item of expense in | [t will cut up to 214 in. iron pipe 
meter maintenance. _in any position. 
Further information may be 
| obtained by entering the key num- 
ber above on a Reader Service 
card and mailing it. 








@ Buffalo Meter Company 
makes two brands of water 
meters...the “American” 
(bronze casing) for soft 


or filtered water, and the Solvay Organization 
“Niagara” (galvanized-iron 





casing) for most hard water Changes ; 
requirements. Send for de- Solvay Sales Div., Allied Chem- 
scriptive literature...today! ical & Dye Corp., has made the 


following changes in its branch 

| office organization. 
Woodward Allen has been ap- 
'pointed manager at Charlotte, 
N. C., succeeding the late Harral 
O. Pierce. M. S. Johnson succeeds 
| Mr. Allen as manager of the Bos- 
ton office, and H. G. Phillipps, Jr., 


WA TER aia oP 3 ; d formerly a salesman in the Cincin- 
ea ih” nati territory, has been appointed 
BUFFALO METER COMPANY j 


to succeed the late Brice S. Hull 
2909 MAIN STREET @ BUFFALO 14, NEW YORK 








AMERICAN NIAGARA 


BRONZE CASE GALV. IRON CASE 








as manager of the Pittsburgh 
branch office. H. W. Causey has 
| been named assistant manager of 
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the Charlotte office, and M. F. 
Kennedy, assistant manager at 
Pittsburgh. 

Additional changes as of the 
first of the year included H. R. 
Stoothoff, assistant manager of 
the Chicago branch, and W. H. 
Floyd, assistant manager at Cin- 
cinnati. 


Pennsalt News 


The board of directors of the 
Pennsylvania Salt Mfg. Co. has 
elected Y. F. Hardcastle, Pennsalt 
vice-president in charge of manu- 
facturing, as a board member. 

Mr. Hardcastle announced the 
appointment of William F. Mitch- 
ell, formerly superintendent of 
Pennsalt’s Wyandotte, Mich., 
plant, as assistant vice-president. 





LITERATURE 


AND CATALOGS. 
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Laboratory Glassware 
All water and sewage works and 


industrial waste laboratories will | 


be interested in the recent publi- 
cation of the Corning Glass Works, 
Corning, N. Y. This item, known 
as Laboratory Glassware, carries 
Catalog No. LP28. 

This 180-page catalog, complete 


with index, is divided into seven | 
parts and presents all types of | 
from Pyrex, | 
Vycor, and Corning brand alkali | 


equipment made 
resistant wear, as well as the 
Pyrex brand fritted ware, and the 
Pyrex brand “Lifetime Red” low 
actinic ware. 

Any piece of glass apparatus 
you need for your laboratory can 
be found in this catalog. 

If you wish a copy of this cata- 
log, enter the above key number 
on a Reader Service card and 
mail. 
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Porcelain Enamel Signs 

If you have any place in your 
plant where you find need of 
safety first, warning signs, or 
danger signs, perhaps you will | 
be interested in a bulletin is- | 
sued by the Industrial Products | 
Co., 2820 N. Fourth St., Philadel- | 
Phia 33, Penna. | 

This four-page bulletin shows | 


various sizes and shapes of Ipco 
porcelain enamel signs. 

This folder is available. Just 
mail a Reader Service card with 
the above key number. 


320 
Speed Prime Pumps 


A complete new line of Rex 
“Easy Flow” Speed Prime Pumps 


in Bulletin No. 47-12 has been is- 


sued by the Chain Belt Co., Mil- 
waukee. 

A copy of this bulletin may be 
obtained by filling in a Reader 
Service card with the above key 
number. 


103A 
321 
Abstracts of Water 
Treatment Articles 

Published quarterly as a refer- 
ence source on the latest technical 
information on water treatment 
by the National Aluminate Corp., 
6216 W. 66th Place, Chicago 38, 
Ill., the Naleo Abstracts for Oc- 
tober, November, and December 
1947 are now available. 

If you are interested in the 
abstracts of current articles on 
water treatment with particular 
reference to power production, en- 
ter the above key number on a 
Reader Service card and mail. 
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HEMICAL FEEDING. 


IT 


MEGA 


ALL DOWN THE LINE 





OMEGA 


DUST COLLECTOR 








1 
} Standard Unit No. 1 
i 
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Pen. . 
ms 


B 
j——4— © Non-Flood Device 
D 


; STEEL EXTENSION HOPPER 


1 (Capacity 50 cubic feet.) 
} Duct for continuous dust removal 
t 


; LOSS-IN-WEIGHT GRAVI- 
1 METRIC FEEDER (Rate of feed 1 to 
100 Ibs. per hr., lime) 
Scale Beam,capacity 2,000 Ibs. 


Hopper Agitator | For hydrated lime, 
soda ash, carbon 


Dissolving Chamber, asphalt-coated, 


cypress-lined 


| 
lA 
OMEGA Loss-in-Weight Gravimetric Feeder is 


invaluable for chemical feeding installations. 
This most accurate type of feeder, combined 
with an OMEGA Dust Collector, OMEGA Ex- 
tension Hopper and Dissolving Chamber, pro- 
vides a complete unit for lime feeding. Write 
for bulletin. 








et 





OMEGA PRODUCTS =" 
Volumetric Feeders °* Gravimetric 
Feeders * Solution Feeders * Lime 
Slaking Equipment * Bucket Elevators 
Laboratory Stirrers 











—-FL_ 


OMEGA MACHINE COMPANY 
(Division of Builders Iron Foundry) 
10 CODDING ST., PROVIDENCE 1, R. I. 
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84” pipe—Spring Lake, N. J. 


| 322 


| 
Inter-iloor Transportation 





FLANGED PIPE 


SPIGOT SPECIALS 


SPECIAL CASTINGS 


Fast, dependable inter-floor 
transportation with the Nordyke 


service elevator has been de. 


FLEXIBLE JOINT PIPE scribed in a new bulletin released 


by the Allis-Chalmers Mfg. Co,. 


BELL & SPIGOT PIPE Milwaukee, Wis. 


The elevator is simple in design 
and of heavy duty construction, 
It can be used in any building up 


SHORT BODY BELL & to 200 feet high. In water and 


sewage plants it would have an 
application for transportation of 
individuals to chemical storage 





Large stock enables 
us to make prompt 
shipments. 








— CAST IRON PIPE — 








SIZES 2 


Warren Foundry & Pipe Corp. 


TO 84 


11 Broadway, New York 


Warren Pipe Company of Mass., Inc. 





FEED - METERS - MIXES 
CHLORINE GAS ACCURATELY 





PURIFICATION FOR WATER- 
SEWAGE & SWIMMING POOLS 

Everson SterElators Operate Manu- 
ally or Semi-Automatically, Also 
Automatically Proportion Gas Flow to 
Water Flow 

Everson SterElators Utilize a 24” 
Water Gauge Vacuum and Visible 
Flow Meters, with Wide Ratio Ranges 
of Capacities: 10 to 1, 50 to 1, 110 to 1. 

All SterElators Are Dependable, 
Accurate, Safe and Easy to Operate. 
Guaranteed to Give Complete Satis- 
faction. NO JOB TOO LARGE 

Send us Copy of Specifications 


Sigplatons 


EVERSON MFG. CORP. 


233 W. Huron Street 
Chicago 10, ill., U. S. A. 
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HYDRO-TITE 


‘rooms where such exist in towers 
above feeding equipment. 

| Bulletin No. 06B6878 is avail- 
‘able. Just mail a Reader Service 


'eard with the above key number. 
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| Vacuum Filter 

If you have wondered, as many 
have, How the Rotary Vacuum 
Filter Operates, then you will be 
interested to learn that the Fil- 
tration Engineers Inc., 858 Sum- 
mer Ave., Newark 4, N.J., has 
issued a 4-page pamphlet to ex- 
plain that question. 

A cutaway view with com- 
pletely illustrated explanation is 
given. The new bulletin No. 102 is 
available. 

If you desire one of these bul- 
letins, fill in a Reader Service 
card with the above key number 
‘and mail it. 





JUST POUR  ceone tor waver 


THAT'S ALL 


Hydro-tite, the self-caulk- 
ing, self-sealing, pipe-joint- 
ing compound, solidifies and 
hardens immediately with- 
out shrinkage. No caulking 
is necessary. Any slight 
seepage that may appear 
at first soon stops. 


For over thirty years 


Hydro-tite has proved its a. 
ability to stand up under ae 


all conditions of strain, vi- . 
bration and pressure. Send 
for data book and sample. 


ALWAYS USE FIBREX 


The sanitary, bacteria-free 
packing that costs about 
30% less than braided jute. 
Send for sample. 


HYDRAULIC DEVELOPMENT CORPORATION 


Molin Sales Office: 50 Church St.. New York, N Y 


Works: West Medford Station, Boston, Moss 






| Purification ; 

| The Ozone Processes Division 
of The Welsbach Corp., 1500 Wal- 
nut St., Philadelphia 2, Pa., has 
available Bulletin No. 105 titled 
Ozone for Water Purification. 

| This bulletin explains why 
‘ozone is used to purify water, 
| what ozone is, and how it works 
to destroy bacteria and taste and 
odors. 

One section of the bulletin is 
devoted to American practice, an- 
other to taste removal, a third to 
‘color removal, and a fourth to 
algae removal. 
| Also included in the bulletin 1s 
information on the effect of ozone 
on increasing coagulation, how 
ozone is produced, the ozone get- 
erating process, and a description 
of the ozonizer which produces the 
ozone. ‘ 

The bulletin concludes with 


data on operating costs and infor- 


mation on how to obtain labora- 
tory and field testing. 
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During the war the develop- 
ment of the ozonization process 
was retarded, but the ozonators 
are now again available. 

If you desire further informa- 
tion on ozone for water purifica- 
tion, enter the above key number 
on a Reader Service card and 
mail. 
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Utility Pump 

Four new self-priming portable 
pumps designed expressly for 
utility company maintenance work 
are described in a bulletin recently 
released by Marlow Pumps, Ridge- 
wood, N.J. 

The bulletin, titled 


Use,” contains but four pages but 


gives information on the sizes of | 


these portable units, as well as the 
weights and capacities. 

This booklet may be obtained by 
mailing a Reader Service card 
with the above key number. 
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Neptune News 

A recent edition to the list of 
company house organs’ which 
come to our desk is the Neptune 
News, published in Long Island 
City, N.Y., by the Neptune Meter 
Company. 

A four-page folder, the first edi- 
tion was issued in January 1948 
under the editorship of James L. 
Wheelin. Written as an inter-office 
house organ, the Neptune News 
contains sections on Who’s Who 
and Tin-Types, as well as a Hats 
Off Corner and news of the vari- 
ous Offices from coast to coast. 

One item of interest to water- 
works men everywhere was a note 
that Rollo K. Blanchard, vice- 
president of the company, is re- 
cuperating from a heart attack 
and will soon leave for a vacation 
in Florida. 
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Malleable Fittings 


Under the title Malleable Fit- 


tings for Brazed Joints, Stanley G. 
Flagg & Co., Inc., 1421 Chestnut 
St., Philadelphia 2, Pa., has issued 
an illustrated catalog that should 


be of considerable interest to engi- | 
heers and operators in this field. | 


Known as Flagg Flow Malleable 


Fittings, the catalog describes the | 
threadless malleable iron pipe fit- | 
standard | 


tings for brazing to 
black steel or wrought iron pipe, 


giving a “one-piece” system as | 


Strong as the pipe itself. By elimi- 


development in piping systems, 


“Facts | 
About a Better Pump for Utility | 


nating threading the full strength 
of the pipe is utilized, and the in- 
terior design of Flagg-Flow Malle- 
able Fittings tends to reduce tur- 
bulence because the internal dia- 
meter of the fitting is the same as 
the internal diameter of the pipe. 


These fittings will find use on 
hot and cold water lines, steam 
lines, radiant heating, fuel oil 
piping, meter and _ instrument 
lines, boiler feed lines, process 
piping, air, steam, oil and water 
systems within the allowable pres- 
sure and temperature range. 


If you are interested in this new 


105A 


send for this bulletin by entering 
the above key number on a Read- 
er Service card and mailing it. 
328 

Gas Mask Equipment 

The Acme Protection Equip- 
ment Co., 3037 W. Lake St., Chi- 
cago 12, Ill., has issued a series of 
illustrated bulletins showing a 
wide range of protection equip- 
ment for use in hazardous gas and 
smoke atmospheres. 

One of the bulletins features 
the Acme Full-Vision gas masks. 

Use the above key number on a 
Reader Service card if you desire 
this series of bulletins. 














Adjiialable 









TO THE 


PIPE LINE 


The Dresser Style 60 Bell-Joint Clamp is adjustable 


to variations in bell-and-spigot dimensions—makes 


installation easy and seal completely effective, even on 


off-size pipe. 


High, uniform “pack” all the way around for a per- 


manenily tight repair on leaking bell-and-spigot joints. 


DRESSER BELL-JOINT CLAMPS 


ONE OF THE DRESSER INDUSTRIES 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, Pennsylvania. 
In Texas: 1121 Rothwell St., Houston. In Canada: 60 Front St., W., Toronto. 
Sales Offices: New York, Chicago, Houston, San Francisco 


Water & SEWAGE Works, March, 1948 











1LOGA 








“FOR 
EVERY CHLORINATION | 


AND 


WATER CONDITIONING 
PROBLEM 


For Your 
SEWAGE PLANT 





CHEMCO CHLORINATORS ore 
available for every type of 
installation. The above shows 
two CHEMCO 100* capacity 
chlorinator installed for the 
Stote of New York. Note use 


of Aqua-Thermal Coils 











Tim For Your 
oa SWIMMI NG 
POOL 


CHEMCO has 
“Everything for the 
Swimming Pool" 


from the Filters to 





the Life Preservers 


A large Chemco. Filter Plant installation for the Sonto Fe 
Railroad, Winslow, Arizona. Consult CHEMCO first for 
your Chiorinator or Water Conditioning Problem. 


CHEMICAL EQUIPMENT CO. 


1700 NO. MAIN STREET 
P. 0. Box 3098 Terminal Annex 


Los Angeles 54, Calif. 
MIDWEST FACTORY BRANCH 


211 W. Wacker Drive Chicago 6, Ill. 
ACENTS IN PRINCIPAL CITIES 
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Mexican W ater Methods 


In the Fall 1947 issue of The Iron 
| Worker, published by the Lynch- 
Foundry Co. of Lynchburg, 
Va., there is an article on ‘“Mod- 
ernizing Mexican Water Methods.” 
Written by W. Martin Johnson, 
Chief Engineer, Wiley & Wilson, 
the article tells of the difficulties of 
| modernizing water supplies when 
only primitive construction methods 
are available. Photographs _ illus- 
trate the difficulties of construction. 


330 
Rotameters 
Fischer & Porter Co., Hatboro, 
Penn., manufacturers of rotame- 
' ters, has issued Catalog Section 


| bulletin 


25-E on the Series 700 Flowrator. 
This is a totally enclosed metering 
instrument so constructed as to pre- 
vent damage from the outside. The 
illustrates the nine basic 
advantages of the device and shows 
the many features of construction. 
The catalog also shows different 


size tube lengths for different de- | 


grees of accuracy; twin and multi- 


ple units; methods 


portable flowrator test kits, and | 
ialarm systems. Catalog Section 
25-E may be obtained by writing 
for it. 
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Largest Artesian W ell 


In the October issue of Cast Iron 
Pipe News, published by the Cast 


1S 





Iron Pipe Research Assn., an ar- 


‘ticle about the world’s largest ar- 
| tesian well. 


Located at Riverside, 
Calif., the well, 20 inches in diame- 
ter and 1100 feet deep, delivers 
more than 614 mgd. Static pressure 
on the well is 22 psi. The water is 
relatively soft and emerges at a 
temperature of 74 deg. F. 


~~ 
' ¥ ‘e. 
, 


GASKET AND FORM 





* 














| The'Perfected Method for Making 
Sewer Pipe Joints of Cement | 


@ No jute used—gasket centers spigot. 
@ Definite space in each joint for cement. 


@ Form confines cement-grout to lower portion 
of joint. 


| @ Particularly advantageous in water-bearing 
trenches. 
Infiltration minimized. 

rf A. WESTON Adams, Mass. 


of mounting; | 













im The Pioneer Self Caulking Material for CI Pipe 


There is no substitute 
for LEADITE 


















LEADITE is the original melted 
self-caulking material for jointing 
c.i. bell & spigot pipe 

it has been specified and used 
with great satisfaction by Engi- 
neers, Water Works Operators 
and Contractors for more thai 
50 years. 


THE LEADITE COMPANY 
Girard Trust Co. Bidg., Philadelphia 2, Pa 

























Leopo 








GLAZED FIRE CLAY TILE FILTER 





@ Permanent @ Non-corrosive @ Eco- 

nomical @ Impervious to acid or alkali 

solutions @ Practically non-absorbent @ 

Equal distribution. 

Complete water purification and sewage plant 
equipment. 


Write today for complete information 


_—_—. 





F. B. LEOPOLD CO., INC. 


PITTSBURGH 4, PA 


2413 W. CARSON ST. 
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EMENT GUN COMPAN 


"GUNITE* CONTRACTORS 


GENERAL OFFICES —ALLENTOWN, PENNA.U.S.A. 
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Chlorinators 
In Bulletin No. 3000, issued by 
the Everson Manufacturing Co., 
Sterelators by Everson are shown. 


The bulletin includes pictures of in- 
stallations, descriptions of various 
controls of these chlorinators, and 
the different sizes and types avail- 
able. 

In addition, the bulletin shows : dest 
Everson Suction Pool Cleaners, BS SRA 
portable self-priming pumps, Ever- WRG or UE 
son underwater lights and observa- 
tion windows, as well as Everson 
swimming pool accessories and fil- 
ter service. 

Write for Bull. 3000, directly to 
Everson Manufacturing Co., 214 
West Huron Street, Chicago, Il. 
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Control and Metering Devices 
Two catalogs have recently been " " 
published by the Brown Instrument GUNITE” SAVES SEWER IN CANADA 
Co., Div. of Minneapolis-Honeywell The pictures tell the story. A 6-months-old concrete pipe sewer line at Owen Sound, 





Regulator Co., Philadelphia 44, pe ne found so ge under earth load. The tests shown above were made, and 
; . . ay yr ars convinced the city officials that a reinforced “GUNITE" lining would correct the trouble, 
Penna. The first of these is Catalog and we did the job in 1934. The sewer was 36" and 48" diameters and one-half mile long. 


- : : . , 
2221 on Differential Controllers for “GUNITE" is ideal for lining and strengthening old brick or concrete sewers and has been 
Flow and Liquid Level. In this 48- | widely used for this purpose. 

page catalog will be found infor- Our 72-page bulletin C2300 describes scores of profitable uses of ““GUNITE.” Write 


mation on suitable instruments and | for your free copy. 

systems that separately or in com-|_ if —— a ee = 2 
bination will answer simple or in- 
volved control problems. Schematic 
diagrams, photographs, and dimen- 
sional drawings illustrate the con- 
structional features and principles 
of operation of no less than ten in- 
struments from differential flow 
meters to Air-O-Motor Valves and | 
Control Accessories. 

The second catalog, No. 8905, con- 
tains 40 pages of material on Air 
Operated Controllers for the auto- 
matic control of industrial proc- 
esses. Included in the catalog are 
complete descriptions of control in- 
struments for temperature, pres- 
sure, flow, liquid level, and humid- 
ity. 

Either or both of these two cata- 
logs may be had by any of our read- 
ers who request them. 


Bulletin WG1220-5-46 of the De 
Laval Steam Turbine Co., Trenton 


ai 2,.N. J., describes De Laval Worm ff 11 Hp. gasoline engine and flexible shaft drive. Variable speed 


Gearing. The bulletin contains all ; 
r the information one could desire on |@ 20 to 80 RPM. Full reverse by lever control. Automatic 


the advantages of worm gearing, | § centrifugal clutch picks up load after engine is started. Revolu- 
AGMA service classifications, bear- | I tion counter. Weight of head only 30 Ibs. Only one gate 


ing load formulae, quality control 
and precision manufacturing, and | § key for all gates. A complete power wrench for any power use. 


‘age thread and gear tooth data 
or different ratios, etc. A copy of 

the bulletin may be obtained by PAYNE DEAN & CO., MADISON, CONN. 
anyone interested in worm gearing. 
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No. 2V-APCO 





VALVE AND PRIMER CORPORATION | 





FOR 


FILTER PIPE LINES—DISTRIBUTION LINES 


AND OTHER USES 
17 TYPES 


APCO-V-APCO PRIMERS 


AUTOMATIC POWER OR TANK PRIMERS 


AIR RELEASE VALVES 


No. 200 VALVE 


30 W. Washington St., Chicago 2, Ill, 





A Better Way of 
Heating Sludge 
Digestion Tanks 


‘’ 


a ky 


PFT. DIGESTER HEATER 





AND HEAT EXCHANGER 


... does away with con- 
stantly decreasing heat 
transfer, greatly reduces the 
labor of cleaning coils, and 
minimizes the operating in- 
terruptions encountered in 
the conventional method of 
heating digestion tanks. Ask 
for Bulletin 135. 


PACIFIC FLUSH TANK CO. 

4241 RAVENSWOOD AVE., CHICAGO 

%? NEW YORK . CHARLOTTE, WN. C. 
7 . @ SAN FRANCISCO 


LOS ANGELES 


BAILEY METERS 
AND CONTROLLERS 


FOR SEWAGE TREATMENT 
AND WATER SUPPLY... 


@ Venturi Tubes, Weirs, 
Flumes, Nozzles and other pri- 
“0 mary elements; Mechanically 


LO 
(aS and Electrically operated 
i Registers and Complete 
Automatic Control Systems. 
BAILEY METER COMPANY 
1072 IVANHOE ROAD e CLEVELAND, O. 
Bailey Meter Co. Ltd., Montreal, Canada 
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Ear Protector Against Noise | 

Industrial Products Co., 2820 N. 
Fourth St., Philadelphia 33, Pa., | 
has issued a folder on A Simple | 
Solution to the Problem of Indus- 
trial Noise. 

This solution consists of a new 
ear protector named Sepco which 
can be placed in the ear to absorb 
the noise in factories. These little | 
devices which mold themselves to} 
the ear canal are carried in a) 
small, compact plastic case. It is 
also claimed that they aid light) 
sleepers. | 

Further information is avail-' 
able. Use the above key number on 
a Reader Service card. 
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Stop That Cold! 

As winter wanes and the sea- 
son of spring colds is upon us, few 
of us there are who do not realize 
the tremendous loss to industry 
from the common cold. As yet per- 
haps we do not know exactly what 
causes the cold or exactly how to 
get rid of it, but there are certain 
rules for avoiding colds and for 
treating colds. These have been 


STOP 


JOINT 
LEAKAGE 


withH 


AND MECHANICAL JOINTS 
Charcoal iron bolts for Cast 
Iron Pipe and Fittings. 

Write for Prices. 
Carson-Cadillae Co. 
1221 PINSON ST. BIRMINGHAM, ALA. 

















NON-FADING 
GLASS COLOR 
STANDARDS 


: Pocket 
dite Comparator 


Permanent reliability of Hellige Glass Color Stan- 
ards, accuracy of color i implicity of 
the techniq and Pp of the app 
ore exclusive features of Hellige Comparators not 
found in any similar outfits. 








WRITE FOR BULLETIN No. 602 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 


HEADQUARTERS FOR COLORIMETRIC APPARATU 











MACHINE 
BLENDED 


/ BOND-O 





A dependable  self-caulking joint 
compound for cast iron bell and spigot 
water mains. 

Used by hundreds of water com- 
panies—water departments and water 
works contractors. 








NORTHROP & COMPANY, Inc. 
SPRING VALLEY, NEW YORK 

















TO PREVENT GROUND WATER 

INFILTRATION AND PIPE LEAKAGE 

DUE TO FAILURE OF BITUMINOUS 
JOINT BOND 


NERVA-SEAL liquefies and blends 
easily with most asphalts and tars, 
extending their resistance to hot or 
cold weather. Where asphalt is 
weakest, Nerva-Seal gives it unpre- 
cedented mew strength and dura- 
bility by imparting to the compound 
its peculiar retractability, better 
4 cohesion and resilience. Indispens- 
able for stability in fill construction. 


5} Y | ASPHALT + NERVA-SEAL 


RESULTS IN: 
@ Unsurpassed high impermeability 
6 to water, vapor pressure, con- 
densation. 


gg ™ 


= 


@Non-cracking at sub-zero tem- 
peratures, non-flowing at highest 
§ summer temperatures. 


@ Continued better tack and ad- 

















hesion. 
. ® Permanent maintenance of joint 
| bond. 
< 
a 
o 
Y. 
= NERVA-SEAL 
7 THE NEW THERMOPLASTIC CONDITIONER 
FOR ASPHALT AND TAR 
BLEND Nerva-Seal with Asphalt—Achieve 
durable sealing and leakproofing, high 
impermeability, imperviousness to impact, 
weather, corrosions. 
- HIGHLY EFFICIENT  +BUDGET-WISE 
PERMANENT 
Write today for NERVA-SEAL fact sheets and 
PROVEN TEST RESULTS, find out bow to 
plan more economically the NERVA-SEAL way. 
_— 





nese Zeolite for iron and manganese 





|put together by Dr. Harry J. 
| Johnson in a pamphlet titled Stop 
|That Cold! Or “How to avoid and 
knock out a cold.” 

Copies of this interesting and 
helpful bulletin are available. 
Mail a Reader Service card with 
the above key number if you are 
interested. 
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Industrial Waste 


| Abatement 


| The Manufacturing Chemists’ 
Association of the U.S., 608 Wood- 
ward Bldg., Washington 5, D. C., 





titled Organization and Method 
for Investigating Wastes in Rela- 
‘tion to Water Pollution. 


This bulletin, prepared under | 
the direction of the Committee on 


plete in its approach to an organi- 
'zation for effective action and_| 
‘methods for investigating indus- | 
trial wastes. 
| Included in the bulletin is in- 
formation on programs and ad-| 
ministration, technical problems | 
involved, engineering design, and 
plant operation. Under the section | 
of plant operation, such important | 
things are discussed as the selec- 
tion of a man to supervise the 
| work, collection of basic data, pro- 
vision of necessary funds, and co- 
| operation with representatives of | 
‘control agencies. 
_ This bulletin should be in the 
hands of every industry having a| 
waste pollution problem. It should | 
also be in the hands of every sani- 
tary engineer and sewage treat- 
ment plant superintendent who 
has industrial waste problems. | 
If you desire a copy of this) 
|Manual Sheet W-1, enter the| 
|above key number on a Reader | 
Service card and mail. 














| pe ZECO> 
@ (CREENSAN][) 


ZECO and HI-ZECO Greensand 
Zeolite for water softening, filtration 


and iron’ removal. ZECO Manga- 


removal (O10) 4 (Ri is 


osion control and water stabilization 


ZEOLITE CHEMICAL CO. 


Sales Office Fact 
140 Cedar St., New York, N.Y re hiel ae | 
Pioneer Producer of 


GREENSAND ZEOLITE MINERAL 





has issued Manual Sheet W-1,| 


Industrial Wastes, chairmaned by | 
Dr. R. W. Hess of Buffalo, is com- | 
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\UTOMATIC 
VALVES 


Altitude Valves for tank and res- 
ervoir, with two sets of controls— 
Automatic Hydraulic and Electric 
Remote Control. Hydraulic pilot 
normally operates the valve, while 
electric pilot is used for emergency 
only. 















Model 40-DAWR Double Acting 
may be operated by electric pilot 
regardless of elevation of water in 
tank or reservoir, for a break in 
supply or distribution and when fire 
pressures require direct pumpage. 








Model 30-AWR_ Single acting 
valve may be controlled in same 
manner as the Model 40-DAWR. 









Model 40-AWR Single Acting 
semi-throttling valve will close on 
reversal of flow and the electric pilot 
would serve only a single purpose— 
either to open wide or close as emer- 





Water & SEWAGE Works, March, 1948 


ve MFO 
rate d N ¥. 
P 1 ROY: 






























ROTO-TROL RF-2 


—Can be supplied 
with Built-in Alto-Trol 


LOAT CONTROL for Multi-Pump 
Installations. Can be furnished with 
the Built-in ALTO-TROL, The two- 


pump RF-2 operates Pumps alter- 
nately, or together, as demand re- 


quires ... RF-2 is one of a full Line of Au- 


tomatic Controls developed to satisfy every 
They have been standard in 


WRITE For 
BULLETIN 
RF-2 


requirement. 
Sewage Plants of every 
size for a great many 
years. When you write 
advise number of 
pumps and all other 
requirements. 


Water Levels Controls Division 


HEALY-RUFF COMPANY 
783 Hampden Ave., St. Paul 4, Minn, 











IT'S EASY TO DETERMINE 


pH, CHLORINE FS SILICA, FLUORIDE 
COLOR COPPER 
MANGANESE WITH A 


TOTAL IRON 
AMMONIA TAYLOR 
WATER 


NITRATES 
NITRITES ANALYZER 


f 


y the Nelue / 


combining and permanently enclosing in one 
ll] the Taylor Liquid Color Standards neces- 
to make any one determination, the d fficulties 


e of handling single standards are elim- 


es for the above determination fit the one 
Taylor Water Analyzer is 

r the smallest water treatment plant—yet 
simple anvone can operate it The highest ac- 
carefully prepared Taylor 


inexpensive 


curacy is assured by the 
Liquid Coler Standar's 


against fading 


READ THIS FREE BOOK 

See vour dealer for Taylor sets. 
Write direct for ““Modern pH and 
Chlorine Control.”” late st 
methods and evuipment and val- 
nformation for all water 


which carry an unl mited 


guarantee 


Gives 


uable 
and sewage 


W. A. TAYLOR %° 


7308 YORK RD. + BALTIMORE-4, MD 


engineers. 
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One-Man Loader 

A four-page folder, issued by 
Shoveller Corp., 36 Warren Ave., 
Portland 5, Maine, shows the use 
of the One Man Loader, a device 
which can be placed on the back of 
a truck and made to fill the truck 
simply by operating the truck 
backwards and forwards. 

One of these devices has been in 
use for some time at the Portland 
Water District in Portland, Maine, 
and it appears quite satisfactory 
for loading coal, gravel, sand, etc., 
in trucks as well as for the re- 
moval of snow. 

The bulletin is available. Just 
send a Reader Service card with 
the above key number. 
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Gears. Speed Reducers, Ete. 


The Falk Corporation of 3001 
W. Canal St., Milwaukee 8, Wis., 
has released Bulletin 10,000 which 
is a condensed catalog of the prod- 
ucts, services, and facilities of the 
corporation. 

The bulletin contains descrip- 
tions and illustrations of all Falk 
products, such as gears, speed re- 
ducers, Motoreducers, couplings, 
high speed drives, etc. 

The bulletin is available on re- 
quest. Simply mail a Reader 
Service card with the above key 
number. 
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Septic Tank System 

Issued by the Small Homes 
Council, University of Illinois Bul- 
letin Vol. 44, No. 62, dated June 
16, 1947, carries the circular series 
Index No. G5.5, and deals with 
the septic tank systems. 

The material in this circular is 
prepared by E. W. Lehman and 
contains information on why a 


ANTHRAFILT 


Trade Mark Reg. U.S. Patent Office 


A Filter Medium For 
All Purposes 


ANTHRAGITE EQUIPMENT CORP. 


Anthracite Institute Building 
Wilkes-Barre, Pa. 


All correspondence regarding sales and 
engineering should be addressed te 


PALMER FILTER EQUIPMENT CO. 


822 E. 8th St. 


Erie, Pa. 


Engineers and Sales Agents 


ae 
* 


e Sa 
| 
ca 


rs 


@ Saves 75% of costs 

@ Goes 4 times as far 

@ Eliminates caulking 

@ Needs no large bell holes 
@ Self-seals if broken 


Once Haymanite is used for a bell and spigy, 
cast iron water main installation, you'll never 
want to go back to lead or any other material, 
Aside from its tremendous cost-saving features, 
Haymanite is easily applied by any workman 
and requires fewer tools. Immediate shipment, 
FREE: Illustrated catalog. 


Producers also of M. H. Brand Caulking Lead, 


MICHAEL HAYMAN & C0., 


INCORPORATED 
ESTABLISHED 1869 


870 EAST FERRY ST. BUFFALO, N. Y. 








painted surfaces 
of your Diesels 


Cleaning painted surfaces is a 
simple maintenance job when you 
use Oakite Renovator. All you do 
is rub down soiled areas with 
cloth moistened with recommend- 
ed Oakite Renovator solutions. 


This fast-acting Odakite paint- 
restorer easily removes surface- 
dulling dirt. Follow with dry cloth 
polish to bring out high luster. 
Water-mixed, Oakite Renovator is 
at once safe and economical to 
use. 


Oakite Renovator has many other 
cleaning uses around your power 
plant. Send for free 71 Digest 
which will help you put this and 
70 other maintenance cleaning 
jobs on a low-cost basis. 
OAKITE PRODUCTS, INC. 
73 Thames Street, NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U. 5. & Canada 





Specialized Industrial Cleaning 
MATERIALS © METHODS © SERVICE 
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Assist: 
works, 
giving 





PHIPPS | 





SPigur 


never 
terial, 
atures, 
rkman 
ment. 


Lead. 








septic tank should be installed if 
there is no public sewer, as well as 
showing the septic tank system 
and how it works. 


This bulletin also gives funda- | 


PAN W acy WM :Yo) | 443° 


mentals of installation, tank de-| 


sign and size, and how it should 
ye constructed. There is also a sec- 
jon of maintenance of the septic 
‘nk and the disposal area re- 
quired. 

Acopy of this bulletin is obtain- 
able. Mail a Reader Service Card 
with the above key number. 
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FOR SALE 


The Village of Oak Lawn, Illinois, offers the 
following equipment to be dismantled by pur 
chasers, and removed from their present location. 
The equipment consists of two lots which will 
sold as a whole or separately. 


DEEP WELL PUMP 
Cook, 15 Stage, 12” Bronze Deep Well Pump, 
0 ft. Suction Pipe, 450 Lin. Ft. 8” Flanged 
Column, Pipe and Enclosed Oil-Lubricated Steel 
Shaft. Rated 400 G.P.M. against 496 ft. head; 
75 H.P 


= 


Motor, 220/440 V., 190/95 Amp., 1,800 
R.P.M. Foxboro Diaphragm Meter and Register; 
Depth and Pressure Gauges, 300 Amp. Cir 
Breaker, Clerk Reduced Voltage Starter, all 
mounted on slate panel. 


WATER SOFTENER EQUIPMENT 

Permutit Softener, 350,000 G.P.D., consists of 
Aerator; 3 Pressure Sand Filters; 100 G.P.M 
each, 2 Zeolite Softeners, Brine & Solution 
Tanks, Corrective Treatment Feeder, all Piping, 
Valves, Starters, Switches, Controls, Conduits 
and Appurtenances; also one 300 G.P.M. Booster 
Pump, and one 500 G.P.M. against 150 head. 
The above equipment can be seen and examined 
by arrangement 


For further information address 
VILLAGE OF OAK LAWN 


Elmer Hanegan, Clerk 
Oak Lawn, Illinois 
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ENGINEER 


Graduate Engineer over 30 years of age with 
water treatment experience to operate and 
supervise experimental work in the field. 
Knowledge of hydraulics essential. Ability to 
advise on engineering problems. Write giv- 
ng full details. 
INFILCO INC, 
325 W. 25th Place Chicago, Illinois 











POSITION VACANT 


Assistant Manager—municipally owned water 
works, Salary $4,800.00. Make application, 
giving full particulars, to 

Chas E. Moore, Manager 


City of Roanoke Water Department 
20 Salem Avenue, S.E., Roanoke, Va. 











LABORATORY. 
MIXER 


18 the important piece of equipment in the ra 
Modern Water Works Laboratory. Now being 
— by leaders in water works research. Many 
Perintendents and chemists have been able to 
ont their chemical costs by the control of 
Weraten dosages with this mixer. Write for 


PHIPPS @ BIRD, INC, Richmond, Va. 


STEAM AND WATER TYPES 


FOR DIGESTER HEATING 


American Radiator & Standard Sanitary 
Corporation, Pittsburgh, Pa. 


SALES OFFICES IN 
PRINCIPAL CITIES 


FOR RATINGS AND DATA SEE OUR PAGE 
IN THE ANNUAL REFERENCE SECTION 














KNOWN AROUND THE WORLD 
AS THE SIGN OF EXCELLENCE IN 
WATER TREATMENT EQUIPMENT 


| 
| 
| 
| 
} 


| 


‘The years of experience behind the 


| Roberts nameplate is your assurance 
that any water rectification problem 
is expertly handled to your best ad- 
| vantage. As manufacturing and in- 
stallation engineers, the Roberts 


organization is equipped to meet your 


exact needs regardless of the size of 
the equipment or the complexity of 
the problem. 





GRAVITY FILTERS @ SOFTENING PLANTS 
AND EQUIPMENT e PRESSURE FILTERS 
ZEOLITE SOFTENERS ¢ SWIMMING 
POOL RECIRCULATING APPARATUS 
SPECIAL WATER TREATMENT EQUIPMENT 











We invite your inquiries 











/ROBERTS FILTER MANUFACTURING COMPANY « Darby, Pa. 
_ 



















































































Protection 
Means Lowest Cost 


PerYear 
——,_ 
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EDSON 
DIAPHRAGM PUMPS 


Hand Sizes 2”, 244”, 3”, 4” 
Power Sizes 3” and 4” 
Open Discharge or Force Pump 
Edson Special Suction Hose 
Red Seal Diaphragms 
Strainers and Foot Valves 
Hose Spanners—Adapters 


THE EDSON CORPORATION 


Main Office and Works: 49 D St. 
South Boston, Mass. 
New York: 142 Ashland Pl., Brooklyn 











REPAIR and SAVE 


Water Meter 
Measuring Chambers 


with the 


MEMPHIS SLOT INSERT 


steel with new bronze 


thrust roller. 


of stainless 


For further information and free 


5,” samples 
address 


METER SPECIALTY CO. 
1332 N. Seventh St. ee 
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Consulting Engineers 


SPECIALIZING IN THE FIELD OF 
WATER & SEWAGE WORKS 











ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Nater, Sewage and Industrial Waste Prob- 
lems — Airfields, Refuse Incinerators, 
Power Plants — Industrial Buildings 

City Planning - Reports - Valuations 


Laboratory 
1528 Walnut Street, Philadelphia 2 


Bowe, Albertson & Associates 


ENGINEERS 


Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse Disposal—Analyses 
Valuations—Reports—Designs 


110 Williams St. 2082 Kings Highway 
New York 7, N. Y. Fairfield, Conn. 


Fay, Spotiord & Thorndike 
Charles M. Spotiord 


John Ayer 


Bion A. Bowman 


ineers 
Ralph W., Home 
am L. Hyl 
Frank L. tome 


Carroll A. Farwell Howard J. Willi 

Water Supply and Distribution — Drainage 

Sewerage and Sewage Treatment — Airports 
Investigations and Reports 


Designs 


Valuations 


Supervision of Construction 


Boston 


New York 

















Alvord, Burdick & Howson 


Engineers 


» Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


Civic Opera Building Chicago 


Buck, Seifert and Jost 
Consulting Engineers 


(Formerly Nicholas S. Hill Associates) 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
ations, Rates, Design Construction Opera- 
tion Management, Chemical and Biological 

Laboratories 


112 East 19th St. New York 








GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Harrisburg, Pa. 


New York, N. Y, 


Engineers 


Water Works, Sewage, Industrial Wastes & 
Garbage Disposal—Roads, Airports, Bridges 
& Flood Control. Town Planning, Appraisals, 


Investigations & 


Reports. 














ARGRAVES & MORT 
ENGINEERS 


Sewerage and Sewage Treatment 
Refuse Disposal—Industrial Wastes 
and Purification—Dams 


NEW HAVEN, CONN. 


say . } 
Water Supply 


70 COLLEGE ST. 


BURNS & McDONNELL 
ENGINEERING COMPANY 


Consulting Engineers 50th Year 


Water Works, Light and Power, Sewerage, 
Rate Investigations, Reports, Designs, 
Appraisals 


P.O. Box 7088, Country Club Sta.; Office, 95th 
and Troost Avenue, Kansas City 2, Missouri 








GILBERT ASSOCIATES, INC. 


Engineers, Architects and Consultants 


Power Plant Engineering 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 


Chemical 


New York 





READING 


Laboratory Service 


Washington 

















Michael Baker, Jr. 


The Baker Engineers 


CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 
Airport Design—Sewage Disposal Systems 
Water Works Design and Operation 
Consulting Services — Surveys and Maps 


HOME OFFICE—ROCHESTER, PA. 





Camp, Dresser & McKee 

Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 

Water Works and Water Treatment; Sewer- 

age and Sewage Treatment; Municipal and 

Industrial Wastes; Investigations and Re- 

ports; Design and Supervision; Research 

md Development; Flood Control. 





Ivan M. Glace 


Consulting Sanitary Engineer 


WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 


Design, 


Construction and 


Supervision of Operation 


Telephone 
6-0407 





1001 North Front St. 
Harrisburg, Pa. 

















W. H. & L. D. BETZ 


CONSULTANTS ON ALL 
WATER PROBLEMS 
Process, Boiler and Municipal Water ® 
Waste and Sewage Treatment ® Consul- 
tation ®@ Design ® Analysis 


PHILADELPHIA 24, PENNA. 





CAPITOL ENGINEERING 


CORPORATION 
Engineers—Constructors—Management 
SEWAGE WATER 
SYSTEMS WORKS 
Designs and Roads and 

Surveys Streets 
Planning Airports 

Bridges Dams 


Executive Offices 
DILLSBURG, PENNSYLVANIA 








WILLIAM A. GOFF, INC. 


General Engineering and Consulting 
Services—Water, Sewerage, Refuse 


Incineration, 
Power Plants, 


Industrial Buildings, 
Airport, Town Planning 


Plans, Supervision, Valuations, Reports 


Broad St. Station Bldg., Philadelphia 3, Pa 

















BLACK & VEATCH 


Consulting Engineers 


4706 Broadway, Kansas City 2, Mo. 


Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 


Transmission 
and Sewage 


and Distribution; 


Sewerage 


Disposal; Valuations, Special 


Investigations and Reports. 


The Chester Engineers 


Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications, Investigations and 
Reports, Valuations and Rates. 


210 E. Park Way at Sandusky. 
Pittsburgh 12, Pa. 





GREELEY AND HANSEN 


Engineers 


Samuel A. Greeley Pal Hansen (1920-1944) 


Paul E. Langdon 


Thomas M. Niles 


Kenneth V. Hill 
Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 











BOGERT-CHILDS 


ENGINEERING ASSOCIATES 
CONSULTING ENGINEERS 


Clinton L. Bogert John M. Greig 
Howard J. Carlock Fred S. Childs 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Flood Control and Drainage 
Refuse Disposal 
City Planning—Investigations—Reports 
624 Madison Avenue, New York 22, N.Y. 











DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Separations—Bridges—Subways 


Local Transportation 





Investigations — Reports — Appraisals 
Plans and Supervision of Construction 


20 North Wacker Drive Chicago 








Havens & Emerson 


W. L. Havens 


A. A. Burger 


C. A. Emerson 
F. C. Tolles F. W. Jones 


Consulting Engineers 


Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 


Leader Building 
Cleveland 14 


Woolworth Bids: 
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. Hayden, Harding & 


Buchanan 
Consulting Engineers 
John L. Hayden ; 
john H. Harding Oscar J. Campia 
Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 
826 Park Square Building, Boston, Mass 


Nussbaumer and Clarke 
Newell L. Nussbaumer 


Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Town Planning 


327 Franklin St. Buffalo, N. Y. 


Irving Clarke 


J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 








———— 








CHARLES HAYDOCK 
Consulting Engineer 


Commercial Trust Building 
Philadelphia, Pennsylvania 


tles Haydock, Consulting Engineer, 
suiodelphia, has been appointed by Gov- 
ernor James Duff_as a member of the 
Pennsylvania_ State Registration Board for 
Professional Engineers. 


PARSONS, BRINCKERHOFTF, 


HOGAN & MACDONALD 
Engineers 
Valuations Harbor Works 
Power Developments Industrial Buildings 
Bridges Tunnels Subways Foundations 
Dams Water Works Sewerage 
142 Maiden Lane, New York 7 
Callo Sur. 17 No. 27, Ca . Ve 1 
Edificio Suariz Costa, Bogota, Colombia 


Traffic Reports 





Benjamin L. Smith & Associates 
Engineers 
(Formerly Whitman and Smith) 
Investigations — Reports 
Designs — Supervision — Valuations 

Municipal Engineering and Public Utilities 
11 North Pearl Street 
Albany 7, New York 








JONES & HENRY 


Consulting Sanitary Engineers 
Water Works 


Sewerage & Treatment 
Waste Disposal 


Security Building, Toledo 4, Ohio 


Malcolm Pirnie Engineers 
Civil & Sanitary Engineers 


Malcolm Pirnie Ernest W. Whitlock 
Robert W. Sawyer G. G. Werner, Jr. 
Richard Hazen 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 West 43rd St., New York 18, N. Y. 





STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Water Works—Sewerage 
Electric Power—Flood Control 
Rate Studies—Valuations—Industrial 
Airports . Municipal Buildings 
Hershey Bldg., Muscatine, Ia. 








ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 


COMPLETE ENGINEERING SERVICE 
For More Than a Quarter Century | 
Investigations, Reports, Design, Supervision 
of Construction and Operation 

Water Supply, Water Conditioning, Sewer- 
age, Sewage and Industrial Waste 

Treatment 

CHEMICAL and BIOLOGICAL LABORATORY 
604 Mission Street San Francisco, 5 


The Pitometer Company 
Engineers 
Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies 
Penstock Gaugings 


New York, 40 Church St. 





Philip B. Streander and Affiliates 


Consulting Sanitary Engineers 

Damon and Foster, Engrs. 

Sharon Hill, Del. Co., Pa. 
Cleverdon, Varney & Pike, Engrs. 
120 Tremont St., Boston 8, Mass. 

Water Supply, Treatment, Distribution 

Trade Wastes, Refuse Disposal 
Sewerage, Sewage Treatment 

Plans, Supervision, Reports 














Morris Knowles, Inc. 


Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 





LEE T. PURCELL 


Consulting Engineer 
Water Supply and Purification 
Sewerage and Sewage Disposal 
ndustrial Wastes 
Design, Supervision of Construction 
and Operation 
Complete Laboratory Services 
1 LEE PLACE 


PATERSON 1, NEW JERSEY 


Water Supply, Water Purification, Sewer- 
age, Sewage and Industrial Waste Treat- 
ment, Corrosion Control, Laboratory Service 


14 Beacon St. 





Weston & Sampson 


Supervision, Valuations 


Boston, Mass. 











WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 





Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 


Water Supply, Water Purification, Sewerage, 
Sewage Disposal, Water Front Improvements 
and all Municipal and Industrial Develop- 
ment Problems, Investigations, Reports, De- 
signs, Supervision, Valuations. 





Whitman & Howard 


Engineers (Est. 1869) 


89 Broad St., Boston, Mass. 














Metcalf & Eddy 


Engineers 


W, 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 
Laboratory 


Statler Building, Bosten 











ROBERT AND COMPANY 
ASSOCIATES 


IWwWCORPORATED 
Architects & Engineers 
WASHINGTON « ATLANTA «¢ NEw yorK 


WATER SUPPLY e¢ INCINERATORS 
SEWAGE DISPOSAL « POWER PLANTS 


Electrical. 











WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers — Consultants 


Civil—Sanitary—Structural—Mechanical— 
Reports, Plans, Supervision. 
Appraisals 


1304 St. Paul Street 
Baltimore 2, Maryland 











MOORE & OWEN 


Engineers 

WATER, SEWAGE, INCINERATION 
REFUSE DISPOSAL, AIRFIELDS 
COMPLETE WATER & SEWAGE 

LABORATORIES, INDUSTRIAL WASTES 

1456 N. DELAWARE ST. 





INDIANAPOLIS 2, IND. 











Russell & Axon 

Cc Iting Engi s 
Geo. S. Russell F. E. Wenger 
Joe Williamson, Jr. 


Water Works, Sewerage, Sewage 
Disposal, Power Plants, Appraisals 


Municipal Airport 
Daytona Beach, Fla. 





408 Olive Street 
St. Louis 2, Mo. 


At reasonable cost to Consulting Engi- 
neers interested in reaching both Water 











THIS SPACE IS AVAILABLE 


and Sewage Works Authorities. 
Rates upon request 
WATER & SEWAGE WORKS 


22 W. Maple St., Chicago 
155 E. 44th St., New York 
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THERE are more Layne well water system; 
serving petroleum producers and refineries 
than all other makes combined! And this same 
overwhelming preference is true with just 
about every major industry in the Nation. 
With petroleum producers now using more 
water than ever before, their Layne well water 
systems are paying handsome dividends in 
giving absolutely dependable high peak pro- 
duction. 


First of all, Layne well water systems and 
Layne vertical turbine pumps have always 
been noted for their superior engineering 
features. Next, they have always been manu- 
factured from the finest materials available. 
And last, but very important, they are always 
installed according to Layne's exclusive stand- 
ards. The results have been—more water, 
lower operation cost and longer life. 


All of this adds up to the fact that for any 
situation demanding large quantities of well 
water at the ultimate in low cost, there is no 
equal to a Layne well water system. For litera- 
ture address Layne & Bowler, Inc., General 
Offices, Memphis 8, Tennessee. 





AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, Va. * 
Layne-Central Co., Memphis. Tenn. * Layne-Northern 
Co Mishawaka, Ind. * Layne-Louisiana Co., Lake 
Charlies, La * Loulsiana Well Co., Monroe, La. * 
Layne-New York Co., New York City * Layne-Northwest 
Co., Milwaukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Pacific. Inc., Seattle. Wash * Layne-Texas 
Co Houston, Texas * Layne-Western Co., Kansas 
City. Mo. * Layne-Western Co. of Minn., Minneapolis 
* International Water Supply Ltd., London, Ont.. 
Can, * Layne-Hispano Americana, S. A.. Mexico, D. F. 
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SIMPLIFY 


the municipal waste disposal problem 





RELIEF CAP 
RELIEF VALVE 
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FLOWSHEET SHOWING SLUDGE DRYING COMBINED WITH GARBAGE AND REFUSE INCINERATION 


With te CE, Kaymond Vlsh Drying Systeme 


A C-E Raymond Flash Drying System, installed in combination with a 
standard garbage and refuse incinerator, will dispose of all municipal wastes. 
Flash drying of sewage sludge is effected in the C-E Raymond System, 
while garbage and refuse are conventionally burned in the standard incin- 
erator. Simple, clean and economical disposal . . . at one site. 


Fertilizer a Plus Benefit End product of the C-E Raymond System is a 
valuable fertilizer or humus for municipal park use or profitable sale. 


Operating Flexibility Should fertilizer supply temporarily exceed demand, 
excess dried sludge can be burned in refuse incinerator. 


Maximum Use of Heat Waste heat from the incinerator is used for drying 
in the C-E Raymond System, permitting all digester gas to be utilized 
for power generation. 


Moderate Capital Investment Utilization of incinerator heat in the C-E 
Raymond System eliminates the need for a separate furnace and 
reduces first cost. 


GERESEARCH 


All inquiries on the C-E Raymond 
System should be directed to the 
nearest office of The Dorr Company, 
world sales representatives in the San- 
itary Engineering Field. 
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THE DORR COMPANY, ENGINEERS 
570 LEXINGTON AVE., NEW YORK 22, N. Y. 
ATLANTA * TORONTO + CHICAGO 
DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 

SUGAR PROCESSING 
PETREE & DORR DIVISION, NEW YORK 22,N. Y. 


ASSOCIATES AND REPRESENTATIVES 
Dorr Technical Services and Equipment Are Also 
















resentatives in the Principal Cities of the World. 
Names and Addresses on Request. 


STORAGE VENT FAN 







Available Through Associated Companies and Rep- ee 
















A giant was killed once with a sling shot, but properly applied chlorination—at a 

small fraction of total plant cost (usually about 1% )—is the weapon to use against 

sewage plant giants—ODORS, STREAM POLLUTION DUE TO UNSTABLE 

EFFLUENT, B.O.D., HYDROGEN SULFIDE CORROSION, SLUDGE BULK- 
A =—ING, FILTER PONDING and others. 


e These giants are troublesome and tough but watch 
Speer crumble when chlorination takes over under the 
‘guidance of a W&T Chlorination Specialist. You'll find 
<me— your W&T Representative an expert “giant killer” 
who’s always ready to help you. And when you call on 
him you'll want him to tell you about the new Program 

Q Controlled Sewage Chlorinator. 


Now... Automatic Program Control to meet any predetermined 
schedule of sewage chlorination. The new Program 
Controlled Sewage Chlorinator is designed especially 
to meet the problems peculiar to sewage treatment. 


“‘'THE ONLY SAFE SEWAGE 1S A STERILIZED SEWAGE’’ 





ete. 


